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HUNTING THE GREAT BROWN BEAR 
OF ALASKA 


By Greorce MixtTer, 2p; or Boston 


Nth Photo pis dy the Antior 


N April & 1908, my brother, Dr 

| ©. te. Mixter, Mr (. R. Cross. 
” Jr..and I left Seattle for Alaska 
with hut a bary ules of where we were 
going or What we would find when we 
got there. We knew that there was a 
place called Portage Bay on the Pacific 
coast of the Adaska Peninsula, where 
there was a small empty shack, acl that 
opposite to it, on the Bering Sea coast, 
were Herendeot Pay and Port Moller 
Hay, on the former of which was a eoul 
Tine ond a camp where the caretaker 
lived, in company with three horses; this 
was the region where we expected to fit! 
the Great Brown Bear of Alssien, the 
Crews yas, 

We boped—tor by this time definite 
knowledge ended—that we would be able 
to get to the Coal Camp from Portage 
Bay, where we were to land, secure the 
use Of the horses, transport our outfit to 
the other coast, and find some men there 
who knew the conntre aml would go with 
is oa guides, We had already tele- 
prophed to Seward, Alaska, a town some 
goo miles east of Portage Bay, engaging 
a certain Alfred Joowell, whoa bad the 
reputation of being an excellent hunter 





dtl a slicing packer, but who, of course, 
kiew nothing of the country where we 
inteneder! to pyrumt, 

We spent seven days on the steamer 
Pecan, following the ceast back of 
Vancouver Island, through Seymour Nar- 
rows, atid then, by the outside passage, 
straight to Cordova, Alaska, the terminus 
of the Copper River Railway, which is 
being built to form an outlet for the rich 
Wopper River region. From here we fol- 
haved a coast of extreme grandeur to 
Vaklez and Seward, where we landel on 
the 15th. Seward, tke Cordova, was a 
railway terming) anil grew to a lor 
town, bot the Alaska Centr! Eailroad 
wis abandoned after penetrating 36 miles 
inland, wd Seward ic now nearly a dead! 
town, with half of its houses deserted. 

We found Alfred, and the mext day 
the four of ws started westward on the 
steatner Dora, a stall and misteady but 
very seaworthy craft. This part-of the 
jourmey took us past Kodiak Island, near 
the middle of which we left the last trees 
we Were ta see until our return. ‘To the 
westward there is nothing larger than 
alder bushee and scrub willows, which, 
by the way, will tot urn in the open, 
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but have to be bined in a stove, which 
we found later to be the most important 
item in our camp duthit. As we got 
farther west the scetiery grew more and 
more splencdicl, but the weather became 
steadily worse, wind and snow or sleet 
becoming the tale. (Coupe nist me i 
pant of call bevorml Kodiak was Chi ‘ 
nik, where there is one of the largest sa 
mc canienies in that region, aril” =i 
the rocks and snow mountains are par- 
ticularly fir, 

On April 27:we landed at Portage Tay 
ma blinding blizzard, and settled our- 
sclyes-in the shack, We had alreaily de- 
cided that, even if we could get them, the 
horses could not pack over the divide 
thiromgh the six or eight feet of snow, 
a0 we were rather at ow wit's ond :to 
know how to get oor outfit across. 
When the weather moderated, Cross and 
Alfred left ws and started to find the 
Coal Camp, where they arrived after 
covering a very bad 16 miles, 

By good luck they found at the camp a 
white man named Johnson with a team 
of four “outside dogs” (so called in con- 
trast to the mative dog, and which were 
in this case part setter and part “just 
dog.” ard mide ‘excellent pollers), so 
as soon as Cross, who had gone wholly 
cnow-blind after the top aver the divide, 
wos able ta see well enough to take care 
of himself, Alfred and Johnson left him 
and came back to us with the dag-team. 
We were thus able to get our outfit, in- 
clivling a 15-foot cedar canoe, fo the Coal 
Camp after three or four days of good 
hoard work, 

Refore leaving the United States we 
had bought of the principal owners of 
the Herendeen Hay Coal Company the 
rights toa salmon boat, salvagec the pre- 
vious year near the mouth of the Heren- 
leen Ray, where there is a station for 
catching and salting salmon. 

The next thing to do was to get our 
boat, but this was impossible for the pres- 
ent, as there were still 22 inches of ice 
iB Herendeen Bay, and it was not until 

he 23¢ of May that we started for our 
fea hunting grounds on Port Motler, ane 
before that time we were fortunate 
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cnaugh to fim two men whom we ci 
eared to po with ws: One of them, Mike 

Munson, ; a Swede, was a trapper, miidl 
the olher, Anilrew. an Aleut native, came 
ssocoak. Jt turned owt that Mike knew 
bot litth and Andrew nothing ut ail about 
the country, but both proved excellent 
fellows: and willing workers. Andrew 
was from a emall Indian village on the 
Bering Sey coast at the mouth of Bear 
River, the larges} stream we found, which 
was composed of perhaps 20 “barabaras” 
or mitive Notwses. 

The Indians are all Greek Catholics 
(dite to the former Rasetan control of the 

coimtry). and are clean, though nather 
lary. There are also a few leskiine who 
have drifted down from: Cape Nome, the 
southern boundary of their original dis- 
trict, anil these are far more industrious 
than the native Aleut. We found a 
amiall band of them camped at a hot 
sulphur spring near the shere of Port 
Moller. 

We gradually became accustomed to 
the sudden heavy wind squalls (known 
as wooleys) and the incessant rain, which 
are the rule during May and the firet half 
of June, and soon learned to pitch our 
tents in the middle of-a thick clump of 
alders.and to build) wind-breaks around 
them, Nor dil it take long to find a way 
to atrange our belongings indoors to give 
plenty of room near the stove for drving: 
racks of alder sticks, It was very early 
an the trip, too, that we learned the in- 
flammability of the paraffiner) silk of 
which our main tent was made, for a de- 
fective asbestos ring around the stove- 
pipe set fre to the cloth, so that at Jeast 





‘a third ef it burned before we could ex- 


hinguish it. | 
After this accident we used what was 
left cf the old tent, and added té it an 


extension about seven teet long, which 


we christened the portico, The old part, 
nen about nine feet square, we used for 
g-room, and put our stove, drying 
racks, etc, in the portion, which we made 
from the canvas tarpanins from our 
blanket-roalls. 
At this work Mike was invaluable, as 

he had beet a sailor and was quite at 
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MOUNTAIN PEAKS NEAR VALDEZ! THE MHUTOGRALH WAS TAKEN FROM THE STEAMER 


TEAM OF SETTER DOGS AND THEIR WHITE OWRER WITH A LOAD OF OUR DUNNACE, 
INCLUDING A SMALL CEDAR CANOE, ON HEIGHT OF DIVIDE HETWEEX 
THE PACIFIC ANT THE BITMING SEA 


The pest ts about o miles long from water to water 
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THREE SCOWS FULL. OF SALMON 


FOR THE CANNERY AT CHIGNIK 


LANDING A CALP FROM TIE STRAMER AT KODIAK 


HUNTING THE GREAT EROWSA 


AX ESKIMO 


AND THREE OF 


DEAR CIF ALASK:S 


GROUP OF ESkIMa 


Wis 


CTIILDEES 
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A THREE-HATCH “RIDARKI® on “KYAK™ (NATIVE SKIN CANOE) 


These sea-worthy craft are made of sea-lion or hair teal shins, stretched and sewed with 
nnew over a frame of alder. The nates: had just been out to get some of the first of the run 
i king salmon, one of which is lying on top of the bicarki. 


FOUR ALEUT [SDLANS GETTING READY To GO OUT IX A THEREEE-HATCH NATIVE SHEIK 
CANOE 
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THE SAME AFTER TWO HAVE GOP ATOARD 


THE FUUCR UNDER WAY: THE FOURTH MAN 15 LYING ON HIS BACK ON THE BOTTOM, 
OUT OF STCTHT TINDER THE DECE 
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INDIAK WOMAN ANT CHILD AT DGDR OF “HARABABA” OR Sp HUT 


The part seen in the pictite i: ouly an etelised Pare inading to Wee mom bat, which 
mont Of aayght on the fei The village -comiste of ten or fifteen of theec hariharas, in which 
lve 0.ar 60 men, women. anil children, while otntmombered! dogs worler around entedoore 


AN ESKIMO ANT TWo OF HTS Doms 
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LISTSG THE CANCE UP-STREAM- FROM THE NOAT ON THE: SHORE TO THE CAMP 


The strenms are very shallow and swift, and so full of rocks that this was the only way to 
get the cande op-Stream 


RUNNING LOATED CANON DOWN-STREAM ATTER TREEAKING CAMP 
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STARTING OFF ON A 40-MILE THID TO THE INDLAN VILLAGE AT THE MOUTIO OF. REAR 
RIVER 


The meat supply for the camp.ja seen hanging wp in the background 
BEAR LAKE PASS LOOKING TOWARD TRAR LAKE VALLEY 


This pass. extends from Port (eller Hay to Beor Lake Valley, a distance od alent 
eight miles. This picture shows the scanty vegetation aod ulsence of ober characteristic of 
the Alasia Peninsnis 
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hame with «a sailbmaker’s needle and 
palm, ino faect, although we all worked! 
on it, He was really the one who made 
the tent habitable, Later he was agam 


invilnable ta us as a cobbler, ior we: 


fomm! that we had to do most of our 
hunting in tubber boots on account of 
the wet, and the daily mountain ¢limb- 
ing wore them out very rapidly, Rach 
of the party wore out two pairs of rib. 
ber boots and two pairs of “shoe packs” 
(shoes with robber feer and leather tops, 
theoretically water-proof to the knee), 
and when they were gone Mike cut off 
the legs of the rabber boots, which were 
still whale, and sewed then to some ordi- 
nity tramping boots which we had op to 
that time found mo wee for. nee 

Our menu wis very-good most of the 
tine, for the country econtaineil quan- 
tities of caribou, Arctic hare, porcupine, 
and ground squirrels, bealdes dicks, 
ptarmigan, small shore and land birds, 
nnd an cecastonal gooke and white swan. 
OW course the bay swarmed with guile, 
amd we four! their ees excellent anil 
etsy to gather, for, althomgh Port Moller 
Hay is to miles long and four or five 
wide, it contains only two very small 
islands, and these are literally covered 
with gulls” tests. Our principal staple 
when we left the neighborhood of Gull 
(slond was carthou meat, and we found 
it very go) and that we did not tire of 
it as quickly as 15 the case with most 
game. ‘The liver, eaten within twelve 
hours from the time the aninml is killed, 
as is possible under these circumstances, 
is far better than the calf’s liver one 
gets in the market,.and is, in fact, er- 
tirely different in flavor, 

We hal with us, of course, such staples 
as Hour, siigar, baking powder, corn and 
oat meal, rice, salt, tea, bacon and cried 
fruits, the latter lieing very nceeptabls 
in the ahsence of fresh vegetables. 

The country is very rugged, and: cur- 
ing the early weeks of our trip the heavy 
sow, eoguy with the rairi and fog, made 
hunting very difficult, cspeciqlly as the 
bears kept well up to the tops af the 
mountains ttl) the snow Jeft the slopes 
hare, and they conld browee on the young 
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grass attd alder buds lower down. We 
were soaked with the rain irom toring 
andl night, andl the streams, fed by the 
netting snow and glaciers, are often 
waist deép and must be waded many 
times a day, They are, so swift and 
rocky, however, that we had to tow the 
canoe ip when we transported our dun- 
nae from the buat to camp, and even 
running down we always prepared for a 
capes and were seldom disappeinted, 


v¢ inethed of hunting was, to the 
uninitiated, rather curious. We left 


camp about 7 o'clock and made ourselves 
comfortable on the first knoll which gave 


usa good view of the surrounding coun- 
ry. Here we spent from half an hour to 


twovhours examining every foot of the 
country insight with ovr field glasses, 
which were good binoculars, to dracever 
a bear or some fresh tracks in the snow 
fields. The bear were nao two or 
(hree miles nway when first seen, and a 
long stalk, sometimes lasting four or five 
hours, followed, the shots being made at 
distances tanging from §0 to 350: yards. 

li nothing. was seen from the first 
lookout, We moved come miles to another 
and repeated the same: tactics, the total 
country examined in a day by the whole 
party (which usually went out in two 
divisions, one tating Alfred and the 
other taking Mike) being enormous, al- 
though we seldom traveled more than 15 
miles. 

On ene oceasion, very carly in the 
seakon, | was vet with Alfred, and about 
10 tn the morning sighted a bear and a 
cub playing in the snow on the top ai-a 
ridge perhaps joo feet above the valley 
flonr, Our stalk was a difficult one, 
first over snow and) then over slide-rack, 
where the slope was so steep that tt was 
quite bare. Although the temperature 
was several degree belaw freering, we 
stripped to our undershirts and were 
dripping with perspiration before we 
ached the crest by the opposite slope 
frata the hears, They had net-gone far, 
and were about 7§ yards away and below 
us. Denveen we and them we saw ao 
hole m the snow which torned out to be 
the den which they had jist left after 
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A TYFICAL CAMP 
The tents were always pitched in the middle of a clump of alders to prevent their being 
hlown down. A siall space was cleared for this purpase, aml the alders which were cut 
down were then piled to foro: a witd-lreak, Oneoof our cube shows in the foreground, and 
behind ber is a row of three hear ekulls set oot to dry. 


TWAIM CUTTIAG TH CAMP 
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BEAR HUNTING AS Ff 1S ACTUALLY VRACTICED (SEE PAGE 324) 


Bear honting grows more difficult as the snow exposes the brown grass, which te nearly 
the colar of the beara, The daily discussitn as te which tracks walble on Ube snow slopes 
3-0r 4 niles away were there the day before 
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FHESTI- KILL DEAR 


ber monstired 21 feet 4 taches from the tip of-the mose to the 
haze of the tail 


HIS STANDING HEIGHT WAS 4 FELT & INCHES 
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ASD MYSELF 
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LITTLE WILLIE BAD A BROKEN LEG? ANT 
WAS RATTIFER A SPITEINN. LITTLE RASCAL 


FRITZI, PAULINE, ANT WILLIE IN 


CAAT 


LITTLE 


ther winter hibernation, and toward it 
they were now making their way. The 
old bear had evidently been warned of 
Some tater, for she drove the cub inte 
the den and continuerl! alone towaril 
where | was sitting with my gun ready. 

| let her come ta within abont sa 
vids, when she stopped and looked up, 


exposing her chest. She was mv first 
bear and logked as big as:a house, and 
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HER NARREL 


PITZ! ASD 

The barrel wos her [nin for a weele aol 

wes then ohandoned 2 too clunvey, after which 

ihe, dnd later her companions, slept inthe code 
let with the «per 


FEITZ! APTHR DIn XE 


it was not ‘surprising, perhaps, that | 
shot fugh. She was growling, her mouth 
wile open, and my shot -strock a canme 
tooth, glancing off without doing am 
damage, $0 | fired again with better 
eHeet. Fv this time the cub bad heard 
the racket. so she came oat of the den 
and proceeded to get mixed up in her 
mother's legs, making it bard to shows 
without hitting the little fellow. After 
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LEADING FRITZI AND PAULINE DOWN TO THE BOAT AFTEM NWEAKING CAMP 


THrev CHSAGKER ON THE WAY DOWN 


a while I got i another shot, and the 
old bear went somersaults down the 
snow Slide, much to the horror of the 
cub, which took one look and made for 
the den. | 

Here Alfred followed her, and, witha 
preat deal of troubic, managed to catch 
her by the ears and carry her eqtiealing 
and fighting out of the bole. We made 
a collar of my gun sling and led her 
down to where the old bear had stopped, 
and then the heavy work. of skinning 
began. It takes-from one to three hours 
to. do this job, and 2 for one was tired 
when we got back to camp ot half-past 7, 

Alfred had packed the skin, which, 
theugh not as large as many we got 
later, weighed 105 pounds, ind I lei! the 
cul anti] she gave out, and then packed 
her the last mile to camp in my coat, 
After this she and the two others which 
we caught later lived in the cook tent 
with the boys, and soon learned to be 
decent members of society when left 
quite alorie. 
When we first caught them we had a 
good deal of trouble to make the cubs 
eat, We had neither the time nor the 
ingenuity to devise n makeshift nursing- 
bottle, and condensed milk was too mtich 
of a-luxury to give it to them as a reg- 
ular diet. This first cub, Fritz, was the 
fairdest to feach, At fret she would 
slap a dish or spoon out of our hanils, 
or else bite it and pull it away, a0 we 
made x thin oatmeal gruel with a good 
deal of milk and, holding a spoonful just: 
out of reach, waited tntil the baby’s rape 
got the better of her and she opened her 
mouth and wailed. Then a well-ainied 
toss sent a spoonful of gruel into her 
mouth, and she had to swallow it. It 
was a long process, but 1 cannot give any 
idea of how furmy it was, ws the roises 
and antics of this half-human baby are 
not to be deserihed. After a while, by 
dint of much coaxing, the onbs learned 
how good the fond was, and after that 
the tere sight of dilish was enough. to 
set them squealing. In fact, when we 
were at meals, Fritri would tease to be 
fed, and would wail most dismally if no 
notice were taken of her. 
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Luckily for all concerned, the men 
were devoted to the cubs: im fact, the 
suggesting that they lve in the cook 
tent came from them, and the extra work 
for all of us caused no grumbling in 
camp. The cubs, Fritzi, ple and 
Littl Willie, kept well and healthy 


thronghout the trip, and T think the bovs 


were all very sorry when it came time to 


set sail for civilization and start the 


“habies” on thetr long journey to thie 
hear dens of the National Zoological 
Mark at Washington, where they row 
seem to be quite happy and absolutely at 
hurries, 

THE ALASKAN BROWN BEAR 


M® WILFRID H. OSGOOD, of 
Wi the U, §&. Biological Survey, 
gives the following account of the Alas- 
kn bears in the last Yearbook of the 
Department of Agriculture: 

Alaska te without a rival in respect to 
the number and the varicty of its bears, 
They belong to four general types: the 
brown hears, the practise, the black 
hears. and the polar hears, : 

The brown tears are the tost numer- 
ois and most important. They are of 
huge size, beings much larger than the 
Brizzlies ancl all ether bears except the 
polar bear and their own relatives of 
KRamehatka. Therefore the statement, 
often mace, that they are the largest car- 
miverous annals in the world needs little, 
fanny, qualification, They -are confined 
alincst exclusively to the coast reirion, 
ranging from Bering Sea throughout the 
Alaska Peninsula and some outlying 
islands, and thence south along the Ps- 
cific cnast: nearly. or quite to British Co- 
lumbia, Their color varies greatly, 
ranging fram dark seal brown to buity 
brown, the feet, legs, and underparts 
weuully being darker thant the shoulders 
and back: <Althotigh the ends of the 
hairs are often paler than the bases; the 
silver—tipiped | effect of the grizzlies is 
weanling. The front claws are shorter, 
thicker, and more abruptly curved than 
tn the oriveelies. 

It is ofter’ said that the brow. bears 
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FRITS! ALWAYS TOUR A NAP 


APTER DIN 


are less ferocious than the grizzlies; but 
the evidence is conflicting. Certainly 
they are more powerful and at close 
quarters correspondingly dangerous. 
They come out of hibernation. early im 
the spring, tisually m April. When the 
salmon berins to run they feed largely on 
them, and on this account have been 
called fish hearse, or hsh-eating bears, 
although other bears have the same 
habit. They eat f preat variety of other 


food, however, including: kelp and shell- 
ah secured about the mouths of streams 
aid also berries, 
oh 


antl along tide fints, 
raoks, ground sijtitirrels, and ce, 
tained on higher ground. 







INER, SLEEPING JUST AS A BADY WODLD 


The brown bears of Alaska will clonbr- 
less. becuime very Tare Of extinct at no 
very distant date. Sich formidable car- 
niverous animals, even though not in- 
clined to attack human beings, are comt- 
monly regarded as a menace th the safety 
of travelers, and therefore undeserving 
of protection. Atready they have become 
scarce on Kodiak Island, where formerly 
very abundant, and on the Alaska Penin- 
fila, though still tairly numerous, they 
are being killed. ata rate probably gre atly 
in excess of their increase. In the heavy 
forests of southeast Alaska and in: the 
region of Mount Saint Elias they may 
hold their own longer, 
















THE PANAMA CANAL* 
By Lreur. Cor. Geo. W. GoeTuats, U.S. Army 


CHAIRMAN ann Curmr Exoreer, IstemiaAxs CANAL Commissions 


The following article was submitted to President Taft by Colonel Goethals, 
March 16, as a special report on the Panama Canal situation. The report gives 
such a complete and clear review af why the lock type of canal is being constructed 


that we publish it in fill. 


& CANAL connecting the Atlantic 
and Pacific Oceans has occu- 
: pied public attention for up- 
ward of four centuries, during: which 
period yatious routes haye been proposed, 
each having certain special or peculiar 
advantages. It was mot until the nine- 
teerith century, however, that any definite 
action was taken looking toward its ac- 
complishmert. a 
In 1876.an organization was perfected 
in France for keh, oe survers and collect- 
ing dati on which to base the construc- 
tion of a canal across the lethmus of 
Panama, and in 1878 a concession for 
prosecuting the work was secured from 
the Colambian Government. 
In May, 1879, an international congress 
was convened, under the auspices of 
Ferdinand de Lesseps, to consider the 
vestion of the best location and plan of 
the canal. This congress, after a two 
weeks” geccicon, decided in favor of the 
Panama route and of a sea-level canal 
without locke, De Lesseps’s success with 
the Suez Canal made him a strong ad- 
vacate of the sea-level type, and his 
opinion had considerable influence in the 
final decision. | . 
Immedintely following this action the 
Panama Canal Company was organized 
titider the general laws of France, with 
Ferdinand de Lesteps as its president, 
The concession pranted in 1878 by Co- 
lomita was purchased by the company, 
and the stock was successtully floated in 
December, 1880, The two years follow- 
ing were devoted largely to surveys, ¢x- 
aminations, aml preliminary work. In 


the first plan adopted the canal was to be 
#5 feet deep, witha ruling bottom width 
of 72 feet. Leaving Colon, the canal 
passed through low ground to the valley 
of the Chagres River at Gatun, a distance 
of about 6 miles; thenee through this val- 
ley, for 21 miles, to Obispo, where, leav- 
ing the river, tt crossed the continental 
divide at Culebra by means of a tunnel, 
and reached the Pacific through the val- 
ley of the Rin Grande. The difference 
in the tides of the two oceans, 9 inches 
in cither direction from the mean im the 
Atlantic and from © to. 11. feet from. the 
carne datiim im the Pacific, was to be over- 
come and the final currents reduced by 
a proper Sloping of the bettom of the 
Pacific portion of the canal. No pro- 
visions were made for the control of the 
Chapres: River. 

In the early eighties after a study of 
the flow due to the tidal differences a 
tidal lock near the Pacific was provided. 
Various schemes were also proposed for 
the control of the Chagres, the most 
erominent being the construction of a 
dam at Gamboa. ‘The dam as proposed 
afterward proved to be impracticable, 
and this problem remained, for the time 
being, unsolved. The tunnel through 
the divide was also abandoned in favor of 
an open cut. 


THE FIRST CHANGE FIOM THE SEA-LEVEL 
TO THE LOCK. TVFE 

Work. was prosecuted on the sea-level 

canal amt] 1282, when a change to the 

lock type was made, in order to secure 

the wie of the canal for navigation as 


* See also “The Republic of Panama,” William HH. Burr, Nar. Ger, Maa., February, too. 
“The Panama Canal,” Achural coll M. Chester and Gilbert BH. Grosvenor, October, 1905 


“The Parma Canal,” Theodore P. 


. February, pgodh, 
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soot as possible. It was agreed at that 
time that the changer m plan not oon 
template abandonment of the sea-level 
canal, which was-ultimately to be secured, 
but merely its postponement for the time 
being, In this new plan the summit level 
was placed above the flood line of the 
Chagres River, to be supplied with water 
from that stream by pumps. Wark was 
pushed forward until 188g, when the 
company went into bankniptey; and. on 
February 4 that year a liquidator was ap- 
pointed to take charge of its affairs. 
Work was suspended on May 15, 1889, 
The New Panama Canal Company was 
organized in October, 1804, when work 
was again resumed, on the plan recom- 
mended by a commission of engineers. | 

This plan contemplated a sea-level 
canal from Limon Bay to Bohio, where 
a dam across the valley created a lake 
extending to Bas Obispo, the difference 
in level being overcome by two locks; 
the summit level extended from [as 
Obispo to Paraiso, reached by two more 
locks, and was supplied with water bya 
feeder from an artificial reservoir created 
by a dam at Albajucla, in the upper 
Chagres Valley. Four locks were located 
onibe Pacific side, the two middle omes at 
Pedro Miguel combined in a flight. 

A second or alternative pies was pro- 
posed at the same time, by which the 
atimimit level was to be a lake formed 
by the Bohio dum, fed aseOny, by the 
Chagres. Work was continued on this 
plan wmntil the tights and property of the 
new company were purchased by the 
Unite! States. 


THe CNITED STATES PECOME INTERESTED 


The United States, not unmindful of 
the advantages of an isthmian canal, bad 
from time to time made investigations 
and surveys of the varicus routes. With 
a View to covernment ownership and con- 
trol Congress directed an investigation of 


the Nicaraguan Catral, for which a con- 


cession had heen granted to a private 
company, The resulting report brought 
about stich a discussion of the advantages 
of the Panama route to the Nicaraguan 
roiite that by an act of Congress, ap- 


Oat 


proved March 3, 1889, a commission was 
appointed to— 
“make full and complete investigation of the. 
Isthmus of Panama, with a view to the con 
fHrochen of p coral » « (ho commect the 
Atlantic and Pacific Geeans . . . and par- 
ticulariy to investionte the two routes known 
respectively as the Nicaragna route and the 
Panama route, with » view fo determining the 
Heat practicable and feasible route for sock 
canal, together with the approxinate and prob- 
uble cost of gomstructing a canal ai cach of the 
two or more of said) rintes.” 

The conmission reported on Novem- 
ber 16, 1901, in favor of Panama, and 
recommended the lock type of canal. 
The plan consisted of a sea-level section 
from Colon to Bohio, where-a dam across 
the Chagres Valley created a -stimmnit 
level B2 to Oo feet above the sea, reached 
by two locks, The lake or summit level 
extended from Bolio to Pedro Miguel, 
where two locks commected tt witha pool 
28 feet above mean tide, extending to 
Mirnflores, the Incation of the final lock 
The ruling bottom width of the canal 
prism was fixed at 150: feet, increase] at 
the curves and in the submerged chan- 
nels, In Panama Bay the width was 
fixed at 200 feet, and in the artificial 
channel in Limon Bay soo feet was 
adopted, with turning places Boo feet 
wile, The minimum depth was 35 feet. 
ind the lacks were to have usable Tetiths 
of 740 feet and widths of 8y feet. ‘The 
commission assessed the value of the 
tights, franchises, concessions, lands, un- 
finished work, plans, and other property, 
including the railroad of the New Pan- 


ama Canal Company, at $40,000,000, 


Bv act of Congress, p kigpe tee June 28, 
tgo2, the President of the United States 
was authorized to acquire, at a cost mot 
excoedir S40,000,000, the property 
rights of the New Panama Canal Com- 
pany on the Isthmus of Panama, and 
alam to secure from the Republic of Co- 
iombia perpetual control af a strip of 
land mot less than 6 miles wide, extend- 
ing from the Caribbean Sea to the Pa- 
cite Ocean, and— 

“the fight . to excaraic, comsinict, and 
Io perpetially mainted, operute, and protect 
thereon a canal of each depth and capacity as 


336 


will afford convenient plsige of whips of the 
wreateat foonmes are drait new im ute.” 


In, event the provisions for the pur- 
chase and for securing the néeessary 


ecencession from Colormbia could not be: 


carried out, the President was author- 
ized to secure the rights necessary for 
the construction of the Nicaraguan 
Canal. 

The law also provided, after the Tore- 
going arrangetents had been perfected, 
that— 


“the Preddent shall then, through the. lethirtian: 


Canal Cevinisaion .. cutie ta be em. 
cayated, constructed, andl complete] a canal 


fram the Carthhean Sea to the Pacific Qoenn. 


Sich canal shall be of sufficient capacity and 
depth os shall’ afford convenient, passage for 
weesels of the largest tonnage anil 

dteaft now in wee. aml soel. is tay be remscin- 
ably antitipatedl” 


To enable the President to carry out 
these provisions certatti sums were ap- 
propriated and a bond issue, not to ex- 
ceed one Inmdred and thirt) milhions of 
dollars, was authorized. By this act 
Congress, in accepting the éatimates ac 
companving the report of the commis- 
sion of 1901, adepted the type proposed 
by the board, or a lock canal. 

Pursuant to the legisiation, negotin- 
tions were entered into with Colombia 
anl with the New Panama Canal Com- 
pany, with the end that a treaty was 
made with the Republic of Panatna j grant- 
ing to the Unind States control of a 
1o-mile strip, constituting the Canal Foe 
with the right to construct, maintain, ard 
operate aicanal This treaty was ratified 
by the Republic of Panama on December 
2, 1903, and by the United Stites on 
Febroary 23, 1604. | 

The fortiml transfer of the property 
af the New Panima Canal Seanery on 
the Isthmus wae made on May 4, 194, 
_aiter which the United States began the 
otganization of a force for the constrac- 
tion of the lock ivpe of canal, in the 
Meantine contining the excovaition by 
tiling the French material and equip- 
tient and such labor as was procurable 
on the [sthmus. 


greatest 
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THE INTERNATIONAL DOAID OF EXPERTS 


't by gueaion of a sea-level canal was 
tated, and secured such reeag- 
pa t the President convened an 
patue nadiseial board of engineers, con- 
cist of 13° members, to assemble at 
Washington on the, st day, of Septem 
her, 1905. fur the 1 of considering 
the various plans an the construction of 

the cana! that would be submitted to it 

The plans submitted may be briefly 
summarized as— 

(1) That of the commission of mor, 
which has already been explained, 

(2) A leek canal with terminal lakes 
proposed by Myr Linden W. Bates, and 
for which three projects were proposed. 
The one which he appeared to favor ean- 
templated a suminit Jevel of 62 feet 
above the sea, created by a dum at Bahio, 
and an intermediate level of 3344 feet 
above mean. tide, effected. by a danv at 
Mindi: ‘This pian provided four locks— 
at Mindi, Bohio, Pedro Miguel, and 
Sosa, A varmant of the plan contem- 
plated a dam at Gatun insteadl of at 
Bohio, showing that, at least for a 30- 
foot head, the Gatun location was. unt 
considered by him as. unfavorable or 
offering any difficulties respecting the 
foundations. His other plans were modl- 
ifications of this, the summit levels being 
27 of G2 feet, but in each instance the 
lock type was advecater 

(3) The plan proposed by Mr Ehunaw- 
Varilla carried out the tdens of the first 
French company, namely, the conatric- 
titin of a lock canal with a stimmit level 
raq feet above mean tide, to be ultimately 
converted into a sea-level canal, or what 
he calle the Strate of Manarna, The 
locks were to be constructed so that us 
tle levels were deepened by dredging 
they could be eliminated, navigation can: 
tinning during the enlargement and 
transformation, The material renarer 
by the dredges was to be deposited in 
the lake former of the upper Chagres 
Kiver by a dim at Gamboa, and any 
suitable locations in the warions pines 
between the locks. In commenting on 
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this plan the Board of Consulting Engt- 
neers conchided that— 


“Aer a full ane carntul consideration i afl 
the features of can-Varilla's pian, tle 
lMiard: da of the Sainte that tt should mot be 
adapted for the Panama Cankl for the follow 
tHe eeaCYS = 

“1 The constriction of the lange locks re- 
quired under the present hiw and necessary for 
the accommodation of the traffic secking the 
canal after ita completion inc it. quite tm- 


poseshde fo complete the prefi lock canal 
even nears within the peerhol ual 
“2 The ecxcettive cost of transformation ad- 





ded to the Inga of costly Incks and other appur- 
tenant strnetures tequired by the pireliminary 
lek canal. 

“a TE the lock conol t likely tobe retained 
for many veard, it ehinile) be weed for the most 
efficient service, anil not he encintibered with 
modifications in lock constraction which would 
pfore mecnvrenient tft oe 

(4) A plan proposed by Maj. Cassius 
FE. Gillette, a Jock canal with a summit 
level too feet above mean tide by the 
construction of a dari across the Chagres 
Valley at Gatun, 

Neo sea-level plan was submitted for 
consideration, so that the board outlined 
a general plan of its owt, and for pur- 
poses of compsirison adopter! a3 the lock 
type a 60-foot summit level canal. Two 
levels were wed; the summit level was 
carried by an earth dam at Bohio, be 
the intermediate level by an earth dam 
at Gatun, each dam sustaining a head of 
30 feet. It is to be noted that no «difh- 
culties sre anticipated in the construc- 
tion of thee dams, and there was no 
dread or fear of the foundations. 

As the result of its deliberations, the 
bowred submitted a majority report and 
a minority report sgned by five of its 
members, the former advociting a sea- 
level canal and the latter a lock canal, 
with the summit level S> feet above mean 
ticles 

THE LOCK TYPE 1S ADOPTED 
The Isthmian Canal ‘Commission, 


with one dissenting voice, recommentlee! 
to the President the adoptich of the lock 


type recommended by the minority, 


which was also strongly advocated by 
the then chief engineer, Mr John F. Ste. 
vens. The President, in the message to 


general) t 


men feet lone, one-half m 


structed to 135 


aa7 


Congrese dated February 
stated: 

“The law tow on ouF stutute laoks seems to 
aa de a lock In my -fudement a 
lock canal, ae herein recommended, t¢ advisable. 
If the Congress directs that a eee cunal od 
eotrstructed ite direction will, of course 
carried ott:-otherwise ‘the candl will be taae 
an vl etantially the plan for a tock. cana] nba 

ned it the accompanying popers, stich ch 
fetes made, of conrne, aa tay bar foul acta ‘ly 
met: nlm hia rnelidin peasiny the change ret- 
ammetded bw the Secretary ef War aa to the 
nite of the dam on the Pacthe aisle.” 


On June 29, 1906, Congress provided 
that a Jock type of canal ‘be constracted 
across: the [sthros of Maca of oe 

type proposed by the minority 
of the Hoard of Consulting Engineers, 
and work has continued along these 
lines. As originally proposed, the plan 


19, 1Gof, 






éonsisted of a practically straig ht chan- 
nel 500 feet wide. 41 feet deep from deep 


water in the Caribbean to G atum, where: 


an ascent to the §§-foot level was made 


by three flocks in fight. The level is 
mirintained by ai dam apeeneiietely 

wide at 
, 106 feet wide at the top, con- 
feet above mean tide. 
The lake forined by this dam, 171 square 
miles in extent, carried navigation to 
Pedro Miguel, where a lock of 30 feet 
Bt carried the vessel down to a lake 95 
feet above mean tide, extending to Sosa 
Hill, where two locks overcame — alif- 
ference of level between the nke = 
and the Pacific. Nineteen and ei hit 
hundredths miles of the distance bane 


the hase 


‘(Gatun te Sosa Hill had a channel 1,000 


feet at the bottom, a minimum channel 
for 4% miles wok,“ Culebra of 200 
feet at the bottom. The balance of the 
distance varied im width to Soo feet, the 
larger pottion of the entire canal being 
not less than soo feet. The depth of 
wilter was fixed at 45 feet. The lake as- 
nee a perfect control of the Chapres 
iver, 


IMPROVEMENTS IN. THE ORIGINAL PLANS 
Certain changes have been made in 


the origt roject, the most important 
being the w itedrawal of the locks from 





a8 
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LOW THE SEAR THE FACIFIC TEEMENUS OF 


THE CASAL 


The rate of tide on the Poctie emul is an fect, winle-at Colon tt is only ane foot 


Sasa to Miraflores, which was recom- 
mended and adopted in December, roop. 
This resulted in a change in the direc- 
tion af the channel in Panama Bay. A 
breakwater is being constricted from 
Sosa to Nace Island which, by cutting 
off the silt-hearing cross-current, which 
has always been troublesome, protects 
the channel against silting. 

A second change i¢ the widening of 
the at miles of Culebra cut toa width 
of 300 feet at the bottom. Tins was 
done by Executive order and was not 
made on the recommendation of the com- 
MISSI, 


A third change is the fovatiit of the 


breakwaters in Colém Harbor. ‘The ne- 
eessity for these breakwaters war made 
apparent in the latter part of January, 
when a storm of some magnitude 
acriously interfered with shipping. As 
originally proposed far both the sea-level 
and lock types, the breakwaters were 
parallel to the axis of the channel ¢x- 
cavated in Linon Bay. Tf so con- 
structed, sufficient area would not be 
riven to dissipate the waves entering 
head on into the channel, and they would 
not afford much, ii any, protection to 
shipping. These breakwaters are to be 
lnilt out from Manzanillo [sland and 
Toro Point, so a5 to give a sheltered an- 
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chorage, and also an opportunity for 
such expansion to the waves as to break 
them up. 

A fourth change is in the dimensions 
of the locks. As proposed by the minor- 
ity they were Goo feet by 95 fect, sable 
lengths and widths, These dimensions 
were subsequently changed by the corm- 
mission at the instigation of the Presi- 
dent to dimensions Too. feet wide and 
1000 feet long: ‘The width Was apuin 
increased to 110 feet ion the recom- 
mendation of the General Board of the 
Navy, SO a& to accorimodate any pasai- 
ble tmerease in beam of future hattle- 
slips, 


SENSATIONAL ANT APISLEADING 
ABOUT THE GATUN DAM 


The Gattim dam is to conalst of two 
piles of rock 1.200 feet apart and carried 
up te Go feet above mean Re The 
space between them aml up to the re- 
quired heteht ts to be filled by selected 
material deposited in place by the hy. 
draulic process. During the constric- 
tion of the north side of the south rock 
pile a slip occurred in’ November last: at 
the crossing of the Fimth Canal, ‘This 
was the fifth slip that occurred at this 

oint, the rock settlingy to some extent, 

mit generally slipping sidewise until the 
angle of repose was reached. In this 
connection it is to he meted that the silt 
deposits in the channel jmil not been re- 
moved. This slip would probably have 
passed unnoticed, ae did the former ones, 
but for the fact that at the time a flood 
in the Chagres River had attained such 
proportions as to cover a portion af the 
Panama Railroad tracks just south of 
Gatun. A newspaper correspondent, 
going from Colon to’ Panama, saw his 
opportunity for a Sensational story, atl 
attributed the flood to the dropping of 
the Gatun dam into the  subterrinean 
lake under the dam and focks, which an- 
other faker had previously discovered, 
and the news of the destruction of the 
Gatun dam was cobled to the States. 

The slip did not affect the south slope 
or side of the rock pile. It was entirely 
local and did not in any way interfere 


with the work. [t would not have oe- 
curred had steps ‘been taken during con- 
struction to give the proper dont to the 
rock pile, hut economy of time and 
money did net warrant sucit precaution. 
As stated by one of the engineering pub 
ications, “We can state from actual per- 
sonal examination that this incident has 
absiintely no engineering significance,” 

Asa result, however, the public ts 
told. that dire disnster will follow the 
indertaking unless the present plans are 
abandoned and the Straits of Panama 
constriicted—that is, a sea-level canal 
across the Isthmus 500 to Goo feet wide. 
To accomplish this, however, a lock canal 
mist he built first, and. subsequently 
Widered and deepened until the ideal is 
reached, There ts no data available for 
wach a cinal, With motitains instead 
of hills to be removed estimates are, of 
Course, impossible ; so the most op- 
thmistic figures, surtnble alone to the 
ideal, are offered asa bait In any event 
it is also claimed that Bohio should have 
been selected for the ate of the dam in 
leu of Gatun. 

As between, Gatun and Bohio, at both 
places the distance from the natural sure 
face to the rock jis so great that any 
attempt to found the dam: on the last: 
nated tmaterial hi ee tke by ‘enor- 
mous ¢ ec. “At [ohio the ¢ mM 
its ieees ssa is filled with nth Sls 
ing gravel, and to make the dam safe the 
underflow throvgh these strata: would 
have to be cut off by some meang ex- 
tending down 165 fect. No such strata 
exist at Gatun, so, for this reason alone, 
leaving Gut of consideration. the advan- 
tages th the control of the Chagres River 
und to navigation by reason of the 
greater extent of lake, Gatun offers the 
better site. 

Both the majority and minority of the 
Board of Consulting Engineers consid: 
ered Gatun a suitable location fora dam; 
the former adopted it for the typical locke 
canal used for compariaon with the sea- 
level canal, the latter for the 85-fout Sun 
mit-level canal. The majority, however, 
feared the existence of an tinderground 
flow in case of the higher dam, but in- 





THE NATIONAL 





AXD GATUN KARR 


MA" SHOWING YANAMA CANAL 


skrici 


GEOGRAPHIC MAGAZINE 


vestigations have failed to disclose any. 
The great mass of underlying material 
is not sandy and gravelly deposits, as 
was supposed, but a mixture of these 
materials so Grmly cemerited together 
with clay as to make the strata in which 
they occur impervious to water. 


THE YOUSDATION OF THE DAM ASD LOCKS 
AT GATUN [5-S5ATISPFACTORY 

‘T venture the statement, without fear 

ot contradiction, that the site of no pub- 


jie or private work of any kind has re- 


ceiver! such a thorough and exhaustive 
examination anid Investigation as the 
foundition of the dam and locks at 
Gatun. There is no longer a doubt con- 
cerning any of the underlying ¢trata: 
neither the itupermeabiliiw nor the ability 
of the foundations to bear the loads that 
will be bronght upon them can be ques 
tioned if the data be carefully and im- 
partially examined. The investigations 
fail to disclose any water-learing strata 
or the existence of that underground 
stream with a discharge equal to the 
Chagres River itself, which was recently 
asserted as a fact on the floor of the 
Senate. 

In this connection the <taternent is also 
made that the change in the location of 
the Incks at the Pacific end was due to 
our demonstrated inability to construct 
the dams, and that as the foundation at 
Gatun is of the fame material, t nece= 
éanily followed that the Gatun dam is 
also impossible of accomplishment. 

The majority of the Doard of Consult 
Ing Engineers in its report states that— 

“The dio wt La Roca, between San Juan 
Pout and the Sosa El, anleet cacti down 
tu bed rock af that Toeation, world be pincedt 
pow a tar worse foundation than. that pro- 
posed at Gatun or Mindi. ‘The La Roca site ts 
oe cored by an coze af mud jor -silt, with 
ame samuly material overlyme the rock. 
Unlett some: featire eqitvalent te that of z 
heavy masonry core characteripe the desren of 
the dam at this point, or unless a ftesort be 
riddle To recharge own te bed rock or tear to 
ft, and refilling with suitable material, or an 
earth lam of thie locatian be made very mas 
jive, it would be th grave danger of being 
pushed bodily out of piace by the. prevaure due 
fo the head of water it the reservoir, 


We found the material in the founds- 
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toms Of these dams not only worse an 
at Gatun, but in nowise comparable. In 
the former a covering of ooze and silt, 
im the latter firm- ground with a few soit 
cr miarsiiy spots. 


THE LOCKS ORIGINALLY PLANNED FOR tA 
nc A WERE WITHDRAWS FOR 
MILITARY REASONS 


I know that the La Boca dams could 
be bit to safely withstand the heads of 
water im the resulting lake by adopting 
either the method of dredying out the 
oore or by giving massive climensions to 
the superimposed structure. The enpi- 
neering committee and the majority of 
the commission preferred the former 
method. Tn either caice the cost would 
exceed the Gripinal cstimotes, anc im ad- 


dition tt ta military blunder to push the 
locks to and hevénd the proper line of 
defense, especially when the canal is a 
military necessity to this country. ‘That 
the dams could be built i evidenced by 
the fact that the west toe of the Soea- 
Corozal dam was carned across the val- 
ley on the oore as an embankment tor 
4 tailread to be utilized m. transporting 
stone for the Pacific locks, The charge, 
therefore, that the dams could not he com 
structed is not trie, and the analogy at 
Gatun does not follow. Near ts there 
any truth in the statement that the mili- 
lar necessity was an afterthought, as has 
beet insinuated. 

1 visited the Isthmus in 1905 with a 
committee of the Board of National 
Coast Defenses. wiih wilich - was as- 
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sociated! at that time, for a study of the 
defenses-of the canal. When the location 
of the locks at the Pacific end was fixed 
I was directed to call the Secretary of 
War's attention to the military necessity 
of withdrawing the locks to the interior. 
This | did, with the result that in for. 
warding the report of the Board of Can- 
sulting Engineers to. the President he 
calls attention to the fact as follows: 


“The great objectiim to the locks ot So 
Hill is the penssibnitity “e a destruction by 
the fire from an enem i, a3 has: treo 
sutpreted to me by o ae be ihila department 
entitled to speak with authority on. military 
subjects, these locks may be Ipcated Me ii 
ani heliind Som Hill in sucha ww LO Lee 
the |iifl as a peace aapaitest uch Ee fre, there 
oats would lead to the retention of thet 

f f, however, Sesi hi jail] mot 
neat a tite with such protection. then it anems 
to ror wiser to place the Incks at M1 afbree” 


In forwarding the report to Congress, 
the President calls attention to the 
charige recommended by the Secretary of 
War in the location of the locks on the 
Pacific side. ‘The so-called afterthought 
appears, therefore. o£ a conclusinn 
reached long before I had any connec- 
tion with the work. 





WHY THE GATUN DAM WAS Replicen IN 
HEIGHT 


Diseredit is also thrown on the Gatun 
dam because there has been a desire to 
reduce the height fram 135 to ros fret. 
The origmal height was arbitrarily fixed 
to secure at excess of weight, so as to 
fully compress the wdertying material, 
supposed to be largely silt deposited by 
the river, Subsequent investigations 
show that the supposed compressibility 
does not exist; that.a marine, nota over 
deposit is encountered. The. greater the 
heiht of the dam the greater the difh- 
culty of constructing the upper portion, 
and the greater the cost, both im time and 
money, From present available data, if 
the lake should take the total discharge of 
the Chagres River, the water surface 
wotld not exceed oo fect; the top of the 
locks, O2 feet ubove sea-level, would per- 
mit escape of the water long before it 
could reach the crest of the dam. Why 
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then go to the expense of the extra height 
of the dam, and what is to be gained 
thereby ? Assuming the crest of the dam 
as 100 feet wide, imiform slopes from 
the rock piles would give a height of 105 
feet, and this height was <tigeested. Be- 
cause as an additional reason it was men- 
tinned that the pressure over the hase 

would be more uniformly distributed by 
a cium with the cross-section proposed, 
the opponents of the present project, 
without ascertaining. the facts, pomt to 
the change as a clesire to secure.a uniform 
base pressure, and use it as an argument 
uwmainst the stability of the foundatic 

Much also has been made of the fact 
ees in the testimony before one of the 
orgressional committees. mention was 
9 - of securing the stability af the 
stiperstructure by balancing the dam on 
the pinnae taterial, ‘Naturally the 
testimony ts read ‘and di in such 
away as to leave the i impression that the 
entire dam is to beso constructed. The 
ground tao be covered by the dam is 
crossed by three water-courses, the 
Chagres River, the French Canal, and the 
West Diversion, and between these 
streams the ground is undulating; Spill- 
way Lill reaching a height of tio feet 
above sea-level. Tt is not remarkable or 
unprecedented that there should be de- 
pressions which undrained become soft 
with the excessive rainfall. Except for 
these, the ground 1 fiom. It a in the 
crossing of these soft spots that slips have 
occurred and are liable ta occur, and ta 
which the balancing method referred. 
They are relatively small in extent and 
when drained or filled cause no trouble, 
as experience at the La Boca embank- 
ment clearly proves. 

As previously stated, the (iatun dam 
satisfactorily solves the problem of the 
contre! of the Chagres, and there should 
be no doubt in the mind of any one who 
impartially examines the data that the 
silution is not only feasible, but abso- 
lutely sate. As (here has never been any 
question ratsed a5 to the safety and sta- 
bility of the dams at Pedto Miguel and 
Miraflores, with the Gatun dam accepted, 
other things being equal, the relative 
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merits of the lock tersus sea-level canal 
must rest upon the ease and safety of 
navigation oftered by the two types. 


THE S£4-LEVEL TYPE MAKES NO PROVISION 
POR CONTROLLING THE FLOWUS OF 
THE CHAGRES RIVER 


Tn the sea-level type offered i in lie of 
the lock type already deseribed, the 
Chagres River is controlled by a a masonry 
dam across the valley at Gambon 4,500 
feet long, 7§0 fect of which is stihject to 
‘a pressire due to oy head of TPO. feet 
during the extreme 4 stages of the 
river, Proper sluice gates are 
for discharging the river into the canal 
The difference in tides is overcome by 
nieans of a lock on the Pacific side in the 





vicinity of Sosa Hill. While provisions: 


are monde for damming or diverting some 
of the streams that would otherwise enter 
the canal prism, not less than 22 flow 
directly into the canal, with no provision 
to control the currents or check the de- 
posits of material carried by them during 
Aor stages. 

The prism of the canal is to have a bot- 
tom width of 150 feet through the earth 


sections, or for nearly one-half its length, 


and a 200-foot bottom width through the 
rock sections. Nineteen mules of the 
length are made of curves. so that the 
proposed sea-level canal is not a wide, 
straight, and open channel, connecting 
the two oceans, but a narrow, tortuous 
ditch, with varving currents of pnknown 
ei impeded by a lock, ani] threat 
ened bya cum resiatian A pressure dive to 
‘a bead twice as greet as that at Gatun. 


To be sire, the partisans of the sea- 


level type are now proposing to eliminate 
both the Gamboa dam and the tidal lock 
by making the channel so wide as to re- 
duce the currents that result from the lis 
charge of the Chagres and the difference 
a tides, hut fail to explain how they pur- 
se to control or divert the Chagres, the 

d of which will be 50 feet above the 
water surface of the canal at the junc- 
ture. As data is not available for pre- 





paring accurate estinnates for even auch a. 


sea-level type as was originally offered, 
neither they nor any one else can offer 


ropaased: 


a4 


any frures as to time and cost for the 
construction of such a canal as they now 
aiveraite, 

Int any cornparison, therefore, we mittst 
confine our attention to the locke type as 
now building and a sea- level canal as 
offered hy the board of engineers and 
nat by the idealist. 


FOR GUE NATILESMIPS ANT) STFS OF COM- 
MERCE THE LOCK TYPE §S QUICKER 
AND SAVER 

So far asthe two prisms are concerted, 
for ease and safety of navigation the lock 
wpe is better because of the greater 
widths of channels, fewer and easier 
curves, and freedom from objectionable 
and troublesome currents, both from the 
Chogres and tts tributaries. This rimst 
he achmitted! by all, but the exponents of 
the sea-level type concentrate their atten- 
tion on the obstructions and dangers: that 
the locks constitute in the lock type, and 
also on the dangers that will result from 
the failure of the Gatun dam, forgetting 
that at least equally great disaster must 
follow the failure of the the Gamboa dam. 
The lock in the sea-level canal is not men- 
ioned, probably becanse the danger is 
not so great, since there is but one. 

Experience shows that the risks to 
ships in narrow waterways are material 
aml important, In such a channel as the 
original Suez Canal the delays and levanes 
io commerce Were great, and the danger 
bo ships considerable ; palthough the benefit 
af the widening ia striking, this ia trie 
even now. 

It is well lenown that the narrow chan- 
nels connecting the (reat Lakes have 
heen obstructed repeatedly by vessels 
agroind or wrecked in such 4 manner as 
to block trafic, Even in the entrances to 
cur seaports there ts a frequency of aceci- 
dents which illustrate the difficulties en- 
countereal in navigating tatrow and tor- 
tuous charnels, 

Acchilernits in locks have been relatively 
few, aad ne Of a serious nature have 
occurred! at the Saint Mares Falls Canal 
luring fifty-four yeors of tis wee. “The 
risks to ships in such a narrow waterway 
as proposed for the sea-level canal at 





O44 THE NATIONAL 


Eas far ovtweigh all hazards in the 
sed lock canal, provided the Intter 
1s built so as tottitimize the chance of 
accident at the locks, This is met by 
lie: every possible satety device, 
building the locks in duplicate, and 
by the installation of a-system by which 
the vessels will be controlled by powerful 
electric machinery on the lock walls, this 
avoiding mistakes on the part of the wes- 
sel's crew or engine-toom staff, which 
once led to an accident at the Manchester 
Ship Canal. 

Again, it is objected that the size of 
the lacks limits the eatin to vessels which 
can use them, This is true. “Phe present 
lock ilesigas provide intermediate gates 
dividing the locks into lengths of Goo and 

ano feet. About o8 per cent of all the 
ice including the largest hattleshi ips 
now beilding, can be passed through. 
boo-foot lengths, and the total lock length 
will accommeciate the 
cial vessels now building, which [ believe 
are 1.000 feet long and 83-foot beam 

Tt is trove that ships may incresse in 
sizes as to make the present locks ob- 
aolete, but the largest ships now afflict 
can net navigate the present Suez Canal 
ner the propased sea-level 
Panama. Tt must also he remembere 
that the commerce of the world 1% car- 
nied by the medium-sized vessels, the 
length ‘of only one of the many ships 
using the Suez Canal being ¢reater than 
Gor feet. 

The General Board of the Navy is on 
record that 116-foot width will bé ample 
for the future needs of the Navy, a 
nival construction of the future will be 
limited not alone by the locks of the 
Panama Canal, bot also by the available 
dry docks, Ships that can not use locks 
1,000 feet by t1To feet can not Use # 150- 
foot sea-level canal, nor cun this be su 

ensily and economically increased and 
maintamed as is made to appear by its 
advocates. 

ficreasing the width of Culebra cut, 
as revetitly ordered, from 200 16 300 feet 
is advanced as an argument te show that 
the locks ate too marrow, Ships do mot 
navigate the locks in the sense that they 


qmitted therewith. 
largest commer- 


canul -at: 
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do the canul prism, and the wider the 
channel the easier will he navigation. (On 
account of slides that developed in Cule- 
bra cut considerably more additional 
work was made necessary in the upper 
reaches of the divile than was contem- 
plated, and the advantages of the in- 
crease! width to navigation wert = 
great, compared with the relative amount 
of material to be removed in, order to 


eecure it, that the President ordered it 


By this action the width of. the locks is 
i nowise called into question. 
THE GATUN LAKE WIL NOT LEAK 
THROUGH THE MILLS 

The water supply. for lockages was so 
exhaustively treated by the minority of 
the board that it has not been called 
into question by any ont who has care- 
fully considered the report and data sub- 
Recently, however, 
the theory has been advanced that the 
water of the lake may seep through the 
adjacent hills. or through the bottom, 
and 15 significantl referred to m5 a 
mooted! questicn. this possibility is ert 
phasized by the seamy quality of the 
rock when exposed, The French plans, 
with Rohico Lake, were the result of 
careful and protracted study and investi 
gation, ard nothing: of the kind was an- 
herparerl, The commission of 1907 was 
not m doult of the resisting power of 
the hill coveritg. such a flow. The re 
port of the geologist on the general. inr- 
mation of the country dees not lead to 
any such dread or fear. The reservoirs, 
constructed in the hills of the same geo- 
logical formation as the entire lake area, 
are not affected by any such leakage or 
seepage. At Hlack Swamp, an extensive 
aren between Bohio and Gatun, the nia 
stamls ahove the level of the Ch 
which is withn half a mile—and ali 
above sea-level the level of the water 
remains unchanged, clearly madicating no 
sich lenkage. 

Toward the close of the last dry season 
certain measurements of the Chagres at 
ohio indicated a less discharze there 
thin at Garnhbos; this was sobsequently 
exploded by other observations which 
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showed that the frst ones were in error. 
Notwithstanding this, ara! in spite of the 
many evidences of the tightness of the 
earth covering, the possibility of a flow 
thigh the hills was advanced and was 
acized pon as another argument against 
the Inck type: 


A SEA-LEVEL CANAL WOULD PRONABLY 
cost TWICE AS MUCH AS THE 
LixoK CANAL 


The Board of Consulting Frigineers 
estimated the cost of the lock type of 
‘eangl at $1239,705.200 anil of the sea- 
tevel canal at $247,021,000, exchuling the 
cost of canitation, civil government, the 
jitirehase price, and interest on the in- 
vestment. These sume were for cett- 
striction purposes only. | 

I ventured a guess that the construc- 
tion of the lock tvpe of canal would ap- 
proach $3700,000,000, and withott -stap- 
ping to comsider that the same camses 
which led to an iticrease in cost over the 
original estimates for the lock cinal must 
affect equally the sea-level type, the ad- 
vocates of the latter arguetl that the ex- 
cesx of the new estimates was an adidi- 
tional reason why the lock type should 
be abandoned in favor of the sea-level 
carual, a. ie 

The estimated cost-by the present com- 
mission for completing the adopted 
project, excluding the items let out by 
the Board of Consulting Engineers, is 
pliced at S297,706,000. Tf to this be 





added the estimated cast of Sanitntion 
amd civil government vntil the comple 
tion of the work, and the $50,000,000 
purchase price, the total cost to the 
United States of the lock type of canal 
will amount to $375,201,000. In the 
preparation of these cstimates there are 
no unknown iactors.. 

The estimated cost of the sea-level 
(anal for construction alone sums up to 
$477,001,000, and if to this be added the 
cost of sanitation and civil government 
up to the time of the complerion of the 
canal, which ill be at least six years 
lnter than the lock canal, and the pur- 
chase price, the total cost to the United 
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States will aggregate $563,000,000. In 
this case, however, parte of the estimate 
are more or less conjfectural—stch as the 
cast of diverting the Chagres to permit 
the building of the Gamboa dam and thie 
cost of constructing the dam itself. 
Much has been said of the disadvantage 
of the seamy rock in connection with 
some experiments made at Spillway Hill 
test pit and of the so-called “indurated 
clay, yet these same disadvantages apply 
to the foundation at Gambon, and the 
same class of material must be dealt 


with. The cost of constructing and 
maintain a channel through the 


ewarmps of the lower Chapres is an tt- 
known fucter, and no schemes. have been 
developed for controlling the various 
streams that ate encotintered and that 
must be reckoned with along the route 
af the canal, So that the sea-level esti- 
rates have not the accuracy of these for 
the nek +¥pie- -_ | 

The majority oi the Board of Consult- 
ing Engmeets estimated that from ten 
to thirteen years would be required) for 
the completion of the sea-level canal. 
The [sthiian Canal Conmtnission and the 
then Chief Engineer fixed the time from 
tivhteen to twenty veare. I[t will take 
at leas six years to complete the dam at 
Gamboa, and until the control of the 
Chagres River is assured. little if any 
excavation can be carried Jower than 4o 
to 59 feet above sea-level; so that, in the 
absence of anvthing more definite, the 
time feeded to construct the Gambon 
dam is assumed as the additional period 
needed for completing the sea-level type 





TH) Cost Of THE CANAL EXCEEDS TIE 
ORIGINAL ESTIMATES BECAUSE OF 
US FURESEEN CONTINGENCIES 


Much eriticizm has retulted because of 
the excess of the present estimates. over 
those ariginally proposed, arising largely 
irom a failure to analyze the two esti- 
mates or to appreciate tully the actual 
conditions. 

The estimates prepared and aceornpa- 
tiving the report of the consulting engi- 
neers were based on tlata lese complete 


than are available at present. “The anit 
costs in the report of 1906 are identical 
with those im the report of Igor, and 
since 1900 there has been an increase in 
the wage scale and im the cost of mia- 
terial, “On the Isthmus wages exceed 
those in the United States from 40 to So 
per cent for the same class of labor, The 
original estimates were based on a-ten- 
hour day, but Congress imposed the 
eight-horr dow, Subsequent survevs 
and the variows changes already noted! 
have increased the quantity af work by 
50. pur cent, whereas the wit costs have 
Increased! only 20 per cent—not such a 
bad showing. In addition, municipal 
improvements in Panama and Colon, ad- 
vances to the Panama Railroad, and 
moneys received and deposited to the 
credit of miscellaneous receipts agyere- 
gate $15,000,000, which amount will 
eventually and has in part already been 
returned to the Treasury. Finally, no 
such system of housing and caring for 
employees was ever contemplated as has 
heen introduced and installed, materially 
increasing the overhead charges ard gaa- 
Ministration. 

DREDGING DEVICES IMPRACTICATILE. 

Much stress has been laid iipor the 
fact that recent improvements in ma- 
chinery have so modified conditions that 
the excavation tan be done more eco- 
namically hy special devices i in Con} utc 
tion with dredging than is possible with 
the methods how adopted. The ina- 
chines referred to are for shattering rock 
tinder water, ar, thvnagels it is claimed 
that such devices have given satisfactory 
results mm connection with the Manches- 
ter Ship Canal, it is known that similir 
appliances have failed in certain local- 
ities an the United States where they 
were tried The variations In the char- 
acter of the rock on the Tethmus from 
soft areillacerus sandstone to hard trap 
are such as to make the use of such de- 
viecs very problematical. Experience 
generally has. shown that more money 
can be wasted on subaquectis rock exca- 
vation than in the removal of such ma- 
terial in the dry. Experiments dre now 
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heing made on the Isthnms with one of 
these rock-crushing devices, but thus far 
the results are not propane, 


FROBANLE EFPRCT OF EABTHUUAKES 


Much has been written recently con- 
cermmg the probable effect of earth. 
quikes, The last carthquake of any im- 

} occurred om. the seventeenth 
century, and existing ming in Panatna 
demonstrate clearly that mo shock of any 
violence could have occurred during the 

hteenth or nineteenth centuries, 
Should aw carthduake visit the [sthivues 
the chances are that the effect upon the 
Gatun dam would be less disastrous than 
upon the Gamboa dum. The solid con- 
créte construction of the locks, strength- 
ene by reenforcements, will he as proof 
thy earth shocks as any stricture 
which mar builds anywhere, and the sea- 
level canal has as much to fear as the 
lock canal. 

The vulnerability of the lack canal in 
time of war is another argunient ad- 
vanced in favor of the seatevel type, but 
has little weight, as the sea-level tepe is 
equally vulnerable from attacks by land 
or air in its Gambea dam as are tidal 
locks and the various devices for con- 
trolling the streams along the route. 


THE OPEN DITCH, FROM SEA TO SHA) AN 
[CST 


The idea of the sea-level canal appeals 
ae the ne Be wpular mind, which pictures an 
itch offering iree anid wnob- 
seueeed tavigation from sa to sea, bit 
novstich substitute js offered for the pres- 
entiock qinal. As between the sea-level 
and the lock canal, the latter can be cent 
stricted in less time, dt lese cost, will 
give easier and safer navigation, and in 
qildition stcure sich a control of the 
Chagres River as to rake a friend anid 
aid of what remains. an enemy and men- 
ate in the sea-level type. 

Tin this ccinection attentian is itwvited 
to the statement made by Mr Taft, when 
Secretary of War, in his letter trans 
tmitting the reports of the Board of Con 
sulting Engineers: 

“We may well concede that if we could 
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have a sealevel canal with a prism of 
q00 to 400 feet wide, with the curves 
that must now exist recdiweedl, it would be 
referable po the pion of the mungrity, 
ut the time and cost of constricting 
such a canal are im effect prohibitive. © 

We are justly proud of the organiz- 
i the prosecution of we Bits 

The force oryginolly organized by Mr 
John F. Stevens for the attack upon the 
continental divide has been modified and 
enlarged as the necessities of the situa- 
tion required, until at the present time it 
approaches the perfection of a huge mi- 
chine, and all are working together to a 
common end, “The manner in which the 
work is being done and the spirit of en- 
thosias that is manifested by all forcibly 
strikes every one whin Visits the warks. 

The mait: object of our being there & 
the construction of the canal; Svensk 
else 1s subordinate to it, and the work o 
every department is directed to the oc- 
complishment of that object. 

In addition te the department of con: 
struction and engineering, there are the 
departments of sanitation and civil ad- 
ministration, the gitartermaster’s and 
sulwistence departments, the purchasing 
department organized in the United 
States, the legal department. and the 
departments of exattination of accounts 
and dishursements. Subordinated — to, 
but acting in conjunction with, the corm- 
mission is the Panu Ravhroae, 


THE CANAL ZONE TAS NECOME ONE GF 
THe NWRALTIEST REGIONS IN 
THE WORLE 


‘Too mich credit cannot he given to 
the department of sunitation, which, m 
conjunction with the division of mumici- 
pal engineering, has wrought such # 
change in the conditions as they existed 
in 1h04 25 to make the construction of 
the canal possible. This. department is 
subdivided into the health department. 
which has charge of the hospitals, supier- 
viston of health matters in Pinaria and 
Colon, and of the quarantine, and into 
the sanitary inspection department, 
which looks after the destruction of the 
mnsquilm hy various methmis, by grass 
and brush cutting, the draming of 


mo 


various swampy areas, and the oiling ot 
unaveddalle pools and stagnant streams. 

Acenpilirig to the statistics of the 
health department, hosed on the death 
rite, (tie Canal Zone is cae of the health- 
iést communities in the world, but in this 
connection it must: be remembered: that 
our poprlation consists of men and 
women in the prime of fife, with few, 11 
any, of the aged, and that a number of 
the sick are returned to the United States 
before death overtakes them, 

To the satitary department are also 
assigned 11 chaplains emploved by the 
commission, to attend the sick, as well a 
te look after the spiritual, welfare of the 
employees. At most of the villages there 
fa combined church and lodge howse, so 
constructed that. the lower floor is used 
for divine cervice, while the upper patt 


provides places. for meetings of the 
variows lodges, The assignment of time 


to ministers and to lodges 15 made by 
the quartermaster’s department, 

The departinent of civil administration 
exercises superviswm over the conrts, 
which comsist of three circuit and five 
district judges; the three former, sitting 
in bawe, constitute the sitpreme oourt. 
The district courts take cognizance of all 
cars where the fine docs not cxeeed S100 
ar imprisonment does net exceed thirty 
days. Jury trials are restricted to crimes 
involving the death penalty or life im- 





prisonment—in short, summary justice 


riles, and so long as the zone is nothing 
more nor lets thin a cotstriction camp 
this form of law or justice will continue 
to he the most satisfactory. 

The department of civil administration 
has: charge also of the police force, the 
matoffives, collection of customs ond 
taxes, the issue of licenses, and the 
publjc school system. The schools are 
improved bo auch an extent that the chil- 
dren of the employees have very nearly: 
the same ailvatitage as in the United 
States wp to cand including the high- 
schims] courses. 

THE LAMORERS 


The quartenmaster’s department has 
charge of the recruiting of labor, the 
care, repair, and maintenance of quar- 
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A BASQUE FROM SPAIN, WORKING ON THE CANAL 


[ee the month at Alurch, 1903, ifere were actualiy at work W071 men, 2ag1!1 fer the 
Camimnkaion, mid 6,160 for the Pango Batipoeed Cormpeenty, -CH the 24.001 pen working for 
the Commission, 4270 were or the gold pall, whith comirtes those part in United tates 
currenty, and 20049 men oon tie silver: roll, which comprces thoee pawl on the | have of 
Punamuan corrency on tte equivalent, “Those on the gold toll tncterle soechoanice, skilled 
artisame of oll elascee, cirrks, ath) higher officials, most of whim are Antenne; those tm ibe 
diver ocall inelyde princrpally the contmon laborers, who are practically all foreigners. OW the 
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fito Ponaou Railroad employees, 348 were on the cold roll 
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ters, the collection and disposal of garh- 
age and refuse, the issue of furniture, 
and the delivery of .cistilled water ancl 
commissary supplies to the houses of 
employees, anil ic to have charge of the 
construction of all new buildings. Oper- 
ating in conjunction with the purchasin 


department in. the States, the quarter- 


master’s department secures all supplies 


needed for construction and other fur- 
poses and makes purchases of materials 
on the Isthmus when required. 

The common-labor force of the com- 
mission and the Panama Railroad aggre- 
putes in the neiwhborhtte! of 25.000 mien, 
and consists of about. 6,000 ppaniat’ 
with a few Dtalians, the remainder Iing 
from the West Indies. The Spaniard is 
the best laborer, as he poseesses more 
strength and endurance. Under scome 
conclitions this is not-truc, the foregner 
strentiously objecting to deme work that 
requires him te statil.in water, 

All the skilled Inher, the clerical foree, 
and the higher officials are Americans 
and are recruited through the Washinu- 
ton office. ire | 

This department also has charge of all 
the property records, receives  semt- 
aninial returns of property from all those 
tw whom property has been issuer, anc 
checks the returns and inventories of the 
storehouses, made at certain times, with 
the records compiled from original in- 
voices, 





THE HOTELS. AND MESHES FOR THE MEN 


The subsistence department has charge 
af the commissaries ane the manufactur. 
ing plants, which consist of an ice and 
colc-storage establishment, a bread, pie, 
and cake bakery, u coffee-roastitig outfit, 
aml a laundry. ‘These belong te the 
Manan. Railroad Company, as, at the 
time thes were edtiblished, money te- 
ctived from sales could be reapplied, 
whereas if operated by the comunssion 
the money would have reverted, to the 
‘Treasury, necessitating reappropriatiot 
before the proceeds of sale. could be util- 
ved. They are, however, under the 
ritinagemert of the subsistence officer of 
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the commission, who has charge of the 
various hotels, kitchens, and messes of 
the com1©iissic. 

There are 16 hotels from Cristobal to 
Panama, which serve meals to the Amer- 





an, or gold, employees al Fo cents per 
meal, ‘There are 24 messes where meals 
to European laborers are served, the cost 





per day to sach laborers being 40 cents; 
and there are 24 kitchens, or messes, for 
tieala supplied to the silver laborers, on 
West Indians; the cost to the laborer 
being 30 cents per day for three meals. 
Subsstence is furnished without profit 
ta the commission, though every effort 
i¢ made to hove the institutions self- 
supporting. ‘The cominissaries and inan- 
tiacturing plants are operated at a profit, 
soaS to reimburse the Panama Railroad 
Company for its outlay in six years from 
january T, IQ0g,.at 4 per cent interest. 

: ‘The subsistence rei ales has 
charge of the Motel Tiveli, which 1 4 
large hivtel located at Ancon, for the en- 
tertuinnmient of the commisseon's em- 
ployees at a comparatively low rate, and 


of transient gueits at rates ssstally 


charged at first-class hotels. 

All moneys are handled by jhe dis- 
bursing officer, who pays accoimls that 
have been previously passed upon by the 
examiner of accounts, This, last-named 
official makes the administrative exarnina- 
thon required by law price to the final 
marelit 7 the accounts by the Auditor iar 
the War Department. The pay rolls are 
prepared from time books kept by fore: 
men, tinekecpers, or field clerks, subse- 

wnily checked by the examiner of ac- 
counts. who maintains a force of time in- 
spectors. The time inspectors visit cach 
gang, generally daily, at unknown limes 
to the foreman, timekeeper, or field! clerk, 
and check the time books with the gangs 
of workmen: the inspectors report to the 
examiner of accounts the results of their 
mapection riot only fn connection with 
timekeeping, bot all violations of the 
regulations of the commission that may 
core wtiler their observation. 

‘Payments of pay-rolls are made im 
cash, beginning on the t2th of each 
month and consuming four dave for the 
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entire force on the Isthmes, All Amen- 
ean employees ani Evropein laborers 
are pail in gold; all on the so-called 
“silver roll” are panl in Panamanian 
silver. 


THE ENGINEERING DEPARTMENT 


The department of sonstniction atid 
engineering is ) . 
of the Chief incer, He is assisted 
by the Assistant Chief Engineer, who 
consiiers pd reports upon all engineer- 
ing questions submitted for final action. 
The Assistant Chief Engineer has charge 
of the desagns of the locks, dams, and 
pulways, and supervision of these par- 
ticular parts of the work. There ts at- 
tached to the Chief Engineer an assistant 
to the Chief Engineer, who looks after 












mechanical forces on the lethms and 


has supervision over the machine shops, 
the cost-keeping branch of the work, 
the apportionment of appropriations, and 
the preparation of the estimates. There 
is also an assistant engineer, who has 
charge of all general surveys, meteoro- 
logical observations, and river hydraulics. 

ie zone is divided territorially into 





three divisions, each in charge of «& 
division engineer, the first extending from 
deep water in the Caribbean south to in- 
clude the Gatun jocks and dams, known 





as the “Atlantic Division,” The second, 


or “Central Division,” extends from 


Gatun to Pedro Miguel, and includes the 


excavation through the continental divide: 
The third, or “Pacific Division,” extents 
from Peto Miguel, including the locks 
and dams of that locality, t6 deep water 
im the Pacific. | 

The general plans emanate from. the 
omee at the Chief Engineer and the de- 
tals are left to division engineers, sub- 
ject to the approval of the Chief Engi- 
neer. The whole idea of the organiza. 
tinti in the department of construction 
and engineering, amd in fact of all the 
work, 7 fo place amd fix responsibility, 
leaving to each subordinate the carrying 
out of the particular part of the work 
intrusted to his charge. 

Each division engineer has charge not 
only of the work involved in the con- 





under the direct charge 
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struction of the canal. but all municipal 
engineering, including water supply, 
building and maintaining roads, and the 
establisiiment and maintenance of sewer 
s¥stems. With the force under his 
charge the divisiin engineer execntes 
such sanitary draining as may be pre- 
scribed by the chief sanitary officer, so 
that all construction work, excepting the 
construction of buildings, concerning the 
location of whieh the division engineer 
is constlted. however, is directly in the 
hands of the division engineer. 


THE ¥.°M. C, A. 


Attached to the office of the chainman 
is a general Y, M. C. A. secretary, who 
has spperyisi¢n of the cormmissicn's 
clib-houses, which ate operated and muain- 
tained under the auspices of the VY. M. 
C A. Four of these are now constructetl 
and in operation, and, four mare are to 
be built from funds recently made ovail- 
able by Congress. They have dome much 
loward securing a. greater permanency 
to the force, in giving healthful amuse- 
tment, and to.a hetter contentment on the 
part. of the employers, 

[ have endeavored to show that a chan- 
nel of sufficient width, in which the 
waters of the many streams, especially 
the Chagres, will not be a menace, is one 
most desired for an. Isthmian Canal 
The sea-level canal proposed by the ma- 
jority of the Board of Consulting Engi- 
neers 18 not Of sufficient width, rior ie the 
proposed solution for the impounding 
and diversion of the Chagres and other 
stream’ hased upon sufficient investigs- 
Hons to mesure ite stecess: The “ideal” 
sea-level canal, the Strajts of Panama, re- 
cently propovwed, is not based upon ary in- 
vestigations of the work to be done and 
catinot, in view of the approximate estj- 
mate of the cost of our own sea-level 
canal, which is about anethinrd the size 
ef the “ideal” plan, be given serious con- 
sideration Every criticism against the 
stability of onr locks or dams can. be 
attributed to either ai argument in favor 
of one’s own plans or to absolute igno. 
rance of the exhaustive data concerning 
their safety now in existence, The sey- 
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THE ORIGINAL BOUNDARY STONES OF 
THE DISTRICT OF COLUMBIA 


By Ernest A. Suusrer, fr., U.S. GeoLtocicaL SURVEY 


OURISTS when at the National 
Ca Conta are usally anxious to 
| 


visit the home of Washington 
at Mount Vernon, and to examine the 
many relics of the great mam which are 
exhibited there. Few, however, if-any, 
realize that in the woods and fields: sur- 
rounding the great city stand thirty-six 
little witnesses to the energy and fore- 
ahi of ottr national hero amd the men 
he gathered arennd him when laying the 
foundations of our povernimerit. 

These thirty-six are all that are now 
visible of the forty onginal boundary 
stones of the District of Columb. In 
the years a7gr and 1792 a party, in 
charge of Miior Andrew Etlicntt, and 
under the general direction of President 
Washington, were engaged im laying ont 
the limits of the “Ferleral ‘lerrttory” to 
surround the then embryo ahi city. 

Upon glancing. at the map: the origi- 
nal District is seen to have been an area 
ten miles square, with the diagonals titi 
ning nerth and south, fast anid west, the 
south comer resting on Jones’ Point, on 
the Potomac River, just below Alexan- 
dria, Virginia. The post marking this 
commer was set, with Masonic ceremo- 
mes, in April, roi. The lines were then 
run to the east and west corners, thence 
closing at the north corner, not far from 
Fenwick, Md. The timber was clearcil 
along the line, and the stone Moniioents 
st at intervals of a mile, except where 
the mile fell on unfirm ‘grind or in a 
stream. The monument was then marked 
with the cal distance. 

The muaterml from whieh the posts 
were cut is the Acquia Creek ( Virginia) 
caniistone, the poste being 12 inches 
syuare aad 24 out of ground, the corner 
posts bem 76 mehes Tigh, with the ex- 
ception of the west corner, which is of 
the sane size as the imtermedinte stones. 
Evidently a mistake was male, as there 


is 4 30-inch stone at No, 3, on the south- 

east line. The Stones appear to have 
bees! sawn from the rough, the saw 
marks being plainly visible on many. 
The wonls JURERICHION or TH Unsrrep 
States, followed by the sumber of miles 
from the corner at which the series 
begins, appear on the side facing the 
District. ssing around the stane to 
the right, one is confronted with the fig- 
res Ty) or 1p, according as he is in 
Virpinin or Marvland. The third side 
reads Maryianxn or Vinoixta, and on 
the fourth is given the magnetic varia- 
tion at that time. 

About twenty years ago the Coast and 
Geodetic Survey remeasured the Dis- 
trict, and determined the exact position 
of the monuments, with the result that 
the four ailes of the “square” were 
fom! to average 160. feet 2p re in, the 
ten onfles, and the entire aren is | 
westward on the south corer as a gis 


20 that the north corner is 116 fect west 


of its proper position. 
That. part of the original Dhsirict 


which Jay west of the Potomac River 


was ceded back to Virginia in 184, the 
area lenge now called Alexandria 
County. Tine line then ceased to have 
the importance of a State boundary, and 
for this reason, possibly, the monuments 
an this side of the river are not a5 easily 
Tound., 

During the samnier of 1908 T had the 
privilege of retracing the District line 
antl wisttttye these old monuments in 
company with on interested relative and 
a camera with which tw eee thetr con- 
dition, It is, of course, impossible to 
reprodace all af the many phacsgcseoe 
taken durma the summer, but only these 
which show mteresting teatore:, 

The siuth comer post lies buried be- 
hind ‘the sea wall at the Jones’ Point 
LightIwase. The southeast, No. 7, is 
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ACA SHOWING TEE ORIGIN AL DOC SDA IY 


aiso buried i the approach of a small 
moder bree, and of the sotrthweet, 
Nos. 4 and §, only the stumps remain, 
the 4 being buried ahd the 4 Iving on the 
ground. The southwest, No. -2, no one 
stems to remember, The stone has been 
missing for mary Vvedrs 

On the sule of the present District we 
had the advantage of the excellent large 
scale fraps resulting from the work of 
the Geodetre Survey, of which T have 
Geoken, bot even with this assittance a 
little stene 12 inches square can’ be 
passed time anc again within a few fect 


STONES OF THE PISTRICT OF OOTY MATA 
ina dense thicket, There was an ince- 
scrihable pleasare im finding the stones 
by means of the maps, and im only two 
or three causes did we ask assistance from 
the people living in the vicinity. Twenty- 
three Sunilay afternoons. were spent in 
thie Search from the latter part of March 
to the endl of August, six stones being 
our largest afternoon's work. On two 
evens: hiwever, we retired home 
without adding to our score. . 

For those visitors to Washington and 
vicinity who have the time and the de. 
aire to examine one of the stones, the 
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THE FAST CORNER SOUTHEAST. NO, 5 
Taken from the inside of the District, the Deeply biiried i mareliy ground, showmg 


tine enters’ the tlone at the werticnl time on date 

each face, ard makes the angie ut the center — 7 

ra | the stone. SOUTHEAST, 40, 24 
NGHTEEAST, AG. 5 No weetize of any lettering renim: updn 


For thirty yearr (his stiune Las leanedt at a thie stone, which is ut the side of-o well- 
fecnled-angle The cause = unknown traveled rome. 


BOUNDARY STONES OF | 





SUI THEAST, SO, 2 


A eone with comparatively clean, inecription, 


sharing saw oaths 


northwest, No, 7, is perhaps in hetter 
condition thin anv of those most ecomly 
accessible, It is situated about a quar- 
ter of annle southwest of Chevy Chase 
Circle, which te reached by trolley. A 
modern marker stands on the southwest 
murein of the circle, and the old stone 
may be found by walking in the direction 
of the line-cut im the top of the marker. 
As the monument stands in an open 
field, it is easily seen. The northeast, 
No, 2. stands in the town of Takoma 
Park, alse renched by trolley, and is on 
Maple street, about roo feet northeast 


Enromiat ACTeh — 


NOMTHEAST, NO. F 


Although otis stone th banlly seared 
through the center, i om otherwise m better 
comwhition: than arty other 


Of tts junctiin with Carroll street, at the 
end of a leider. 

lt is to be hoped that the authorities 
will aweke to the fact that if these meon- 
Littents are tet protected in. some moan- 
ner from the elements and the hands of 
vandals they will soon be lost to us, as: 
the mater! is of a particularily friable 
nature. In spite of their dingy and hat- 
tered appearance, the [little stones with 
ther quaint lettering seem to reflect the 
aitnple dignity of the dave. aml people 


ave afl wish to keep tn loving remerm- 


hance. 


Air George Micter, arch, auiher ef the interest artide an “Hinting the 
Great Brown Bear of Alnaka,” pollinhes! on pages 349-3931 of Chis manilwr, 


desires Ga to state 


that the iliuetration: accompanying the article are. from photoeraplie ty this three meombers of 


the patty, Dr CG. Mixter, Mir C. RL Cross, Jr, an George Minter, ane! 


exclusive! hiv the wuthor: 


am! were ton iben 


THE LEACH'S 


LITTLE 


PETREL: HIS 


NURSERY ON 


DUCK ISLAND 


By ARNOLD Woop 


ita Photographs by fie Anthes 


ITTLE BUCK ISLAND, nine 

miles south of Northeast Har- 
| bor Mount Desert Island, 
hiaine, ti the nesting place tor three spe- 
cies of sen binis—the herring gull, the 
black ciillemot, of sta pigeon, and) the 
Leach’s petrel, also called white-ramped 
or forked-tailed petrel, This island is 
abut half a trie long anda third of a 
wide, partly covered with secrob 
Hines, underbrosh, and will rpspberry 
hitshes Although its shores are ver) 
rocky, the mierior is fairly well covered 
with sail, which ts, however, not deen, as 
revky fidires are te be seen in all cirec- 
bons. Among the birds above mentioned, 
the herring gulls, whose roakery ts well 
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known anid who nest there trom Alay 
uittil Ancust, are to be ecen by the thou- 
aeetid |, 

[ dowbt Gf it ts @enerally known that 
the petrel lives there at all, though, as a 
matter of fact, lcthink [ am conservative 
ia med WETS hint Len pretre & Te oy ihe 
istarl te every gull While this. island 
is ocrasionally visrted an the davtinie fir 
the purpose of secing the gulls, one would 
never know from any outward sien that 
the peirel is in point of mimbers the chief 
tmhabitant 

[ hove Yistted Tattle Duck [sland a 
nomber of times, muh studied the Inur- 
rewa ol the petrel, which are:tound there 
im large nombers, These burrows of 
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tunnelé- are found in the banks and on 
the ground ‘of under rocks all over the 
islancl «The petrels are especially fond 
of muking then among the taspberry 
lntshes, probably because of the fact that 
the ground is softer there, and conse- 
quently easier to tunnel. The tutinels 
are from 18 to.24 inches: in. length, with 
at Jeast-one turn, and descend at an angic 
ef about 30 degrees, At the end the 
tunnel is slightly enlarged or scoopeil 
cut, and a few straws and blades of 
eriss gathered in alittle heap constitute 
the nest on which the bird heys its one 
exe, This egg is about one and a quar- 
ter inches in length, white, with small 
faint rediich-brown spots on the large 
end, and is. very fragile. 

Cine of the birds 14- always on the nest 
during the day: while ite mate is far out 
| sav far out, as the petrel is 
very. farely seen near the coast. Some 
arnithologists have state] that the male 
bird waually site an the nest during the 


sit ee 
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day. While | am not in a. pontbon 
actually to disprove this. | doubt if 1 is 
the riic, my belief bemge founded upon 
recent cheervations, when spending the 
night among the petrels watching their 
nocturnal habits as they return irom sca. 

Their burrows or tinnels will jutst 
saint the handcand arm, and if one has 
a fairly long rench oné can withilraw the 
dtting bird from the nest. They are 
comparatively tame, although, as a means 
of defense against any intruder in their 
nest, they will cnt from the mouth about 
a teaspoonful af a reddish-brown thaid, 
which is mast pungent and of mn strong 
musky odor. 

When brenght inte the fight the birds 
seam to be semmewhat blinded by the 
briehtness, and for a few moments will 
pose most considerately > bit they shortly 
leeome used to the change, and will work 
thelr way clear of the tong grass and 
other chstractions wuntl their wings are 
free, when ther take to Hight. (Cn the 
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proud they are mieel aWwhwaril, their 
very long wings, together with then 


wobbed feet, interfering with their prog- 
rth. 

The niglit that [spent on the island 
pave te a better opportumity of watch- 
ing the habits of this bird than 1 vould 
have obtained in any other wav. About 
dusk 1 walked to a certain spor where | 
knew there wie a lurve number of their 
burrows, artel! sat dowtl on a rock to 
await their retirn from sea. There were 
burrows within four feet of where | sat, 
aril [ epucttlated with inuch tberest 25 to 
whit effect my close proxmmty woth 
have on the odctipants when thelr motes 
rerurned, 

Vhont this time hunctreds of guile were 
returning to the islam! for the night, ariel 
hefure me, sitting of the rocks and fly- 
ing in the air, were thotsamds cul thyetn, 
making the twilight hideous with therr 
continual screeching and eryimg. As 
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coon as night settled down, they in turn 
fourtd roosting places on the rocks near 
the shore, ine their cries becaine more 
aril more faint, until at list the occa- 
sonal nate ot but oe or two could be 
heard, showing that aearly all the birds 
were asleep; then one faint cry and all 
was. still, amd a death-tjke silence fell 
por the island. 

Hardly had I tite to appreciate the 
relic/ from the hours made hideoie ty 
(he noise of the culls, when from far ont 
over the water there floated in a strange 
note, which | knew at once mist be that 
of the petrel, Toonder and lower thte 
ote grew, until at last (wo hinds few 
over wY hese, etter att ariel me. all the 


ne utterie: their sharp, wild. ard gue: 


tural call. These two finds sodidenty 
Wikppeared it the darknoe=4, ehortiv tea 





retim with fimdreds and hundreds cf 
their lind, im) the whole meht seemed 
ative with them, fiving with tat-like mo 
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tions, each one crying out in the same 
nites anid kev. 

They swooped down on me and around 
mt, one instance brushing my hat with 
their wings. They all seemed to be 
laboring under the greatest exciternent, 
eo preat waa the confusion, The whole 
island had come to hfe again: wherever 
one looked, wherever one went, the place 
swarmed with petrel; and they had it to 
themselves; for all the eulle leave the 
felis at night and) roost on the rocks 
near the sea, After some fifteen min- 
utes another nate was: heard, und an fol- 
lowing the direction from where it came, 
T was led to one of the burrows, at the 
entrance of which stom] the birel that 
had been on its nest all day, calling to its 
mate among the hundreds feing around 
in @ most plaintive,-sad little note. 

hey seettt to have absolutely no fear 
of man—in fact, to ignore his pres. 
ence—an(l] will meet ther mates alminst 
at one’s feet. After watching them for 
some time [ returied to my tent, which 
T had erected on a wooded knall, where 
T had not seen anv of their burrows On 


arriving there, however, [ was geriatly 
stirprised tO fined as many petrels-oas 1 had 
lett behind, arid it seermed as though they 
came ont of the ground ty every direc- 
tion like <o many ants. 

Sleep was impessible, so great was the 
noise they made; bot it was a different 
note trom the one they uttered when ar- 
riving—a constant twitter, ending in 2 
deep chirp, never ceasing forsa meornent, 
During all this time the birds were fy- 
ing abont, truly the busiest, most active 
litthe fellows | have ever seen. Just he- 
fore dawn ther auddenly stopped, and, 
on looking ont of my tent, | found they 
were pone, every one of them, quicker 
even than they had come, six howrs be. 
fore. Harvily bad] returned to the tent 
when the gulls awoke, and reigned sitt- 
hreme for another day. One might 
alinost be led to believe thar the petrel 
time their arrival and departure by the 
hewrs during. which the gulls are silent. 

| am inclined to believe that the femule 
bird usually sits on the nest, and that her 
mutte 1 the bird that is bunting fir ot 
fea, returning at might to feed her, lnsy 
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in that occopabon until dawn, w hen tee 
i off again. 

They have three very distinct calls; 
ame wight be named “heralding their 
arrival’: anather, when calling their 
mates to their respective homes, “the 
song of greeting,” and a third, when 
they are fying about their nests, “the 
feeding notes. 

After their departure im the morning 
the atmouphere is intpregnated for a few 
hours with the oder of tmnsk. They 
must ennut thre liqatd while fvire about 
their nests, for the bird has mo olor be- 
pond a slightly oly scent. Perbapie it is 
an instinctive habit, to piake the -sur- 
roundings objectionable to any of their 
possible ences  churmiuy the nesting 
SCA Som, 

Tlie young are hatched ditringy the lot- 
ter part of July, and) by September 15 
they are gone, fot to retary until the 
following vear, The voung ofe | com 
oietely covered with the finest kind: ai 
monse-oolored down, anid in the hand. re- 
semble a ladies’ powder pull, both in sive 
and texture, The parent birds os a rule 
leave the mest adurmge the day atter the 
young ate hatched, retorning at night 
for the purpose of feeding them, The 
young birds do not leave the mest ttl 
they attain nearly: their toll growth and 
plumare, 

While the shores of the Bay of Fundy 
are the principal nesting-plices for this 
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Cire 
for the Leach’s 


bird, Little Dock [sland certainty 
its shore as a nursery 


petrel. Thowsands and thowsands of 
these binds cetam to rear their young 
where they themselves were batched 


Cine tiatvels at the instinct when: erunites 
them on a loge ry night, tron several Hiatt 
dread niles out at sea, to a simi! spet on 
the ocean scarcely half a square mile in 
tize, and on a course strauignter than any 
ship could be steered. UWpon arrival, 


each fies straight to lis own borrow, 


nitheoeh there are a hondred next to hn, 
atul to the Thomann eve all look alike. 
Perhaps it is this same imstinct which 
brings back the young another year to 
build their nests, 26 their ancestors have 
done, on the clifts ond freldk of Lettle 
Duck Esfanil. 


IN BALTIMORE 


By Catvin W. HENDRICE 


Coter Exorevete. SEWEREAGH COMMISSION OF THE CITY oF BALTIMORE 


.ALTIMORE, one of the oldest 
arul most ariitecratic cities of 
this country, hos nllowed itself to 

grow to a size of 700,000 peopie withont 
a sewer system, depending on the ok] 
methods of isprcinnngs of the sewage bi 
ticans of cesspodis and otherwise, 

In order to protect the ovster trade, 
one Of her creat tndiistrices, anionnting 


to some fifty milltons of dollars a, year, 
the State of Maryland has recently 
passed laws fortidiling the discharge of 
sownge Inta the Chesapeake Bay or ite 
tributaries without first purifying Gt 
This: has brevet the city face to faee 
with one of the most stipendows enge 
neering orojecys of modern time—i. «., 
the installation tf-a stomn-water ond a 
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sanitary sewerage system throughout the 
streets and alleys of the entire city, carry- 
ing connections to cach individual house. 
This: public work is being: handled on a 
very broad scale -and is being pumbed to 
completion ina most rapid and busmess- 
like nmanmner. 

The city .expects to Spend a lcvert 
Sop,000,000 in disposing of the sterm: 
waiter drainage and carrying the sewage 
to great disposal planta, in wineh the 
gewace will be browelt to a state of pir 
fired boon equal to drmking water hetore 
discharging it into the Chesapeake boy 
In carrving cut this reat propeck, Some 
of the sewers ore of 
mind vou of the oties in Pare. 

tn order not to rmirtiv. the 
stort-water that falls; two, systems; one 


sich size ps to re- 


A F i 
rive Lil 


OF A DEEP TRENCH 


for stormwater and one for sanitary 
SWare, AT bientig constricted, armcunt- 
ing in all to about 1,100 miles in length. 
This is. some cases causes Two late scw- 
ers Of the different svetenis to come to- 
gether ot the sane level, necesstiaime 
the aphwonin¢e of one betteath the other. 
The photegraph on. page 366 shows one 
of the largest stalions in the wort, con 
étruictec along euch unijue lines as to 
have cased wide ctomment in the enpi- 
neering wore. | 

The Prcal roadie wrth 
bronedd. about by bovine to take the 
siphon large enongh to take care ota 
aeny wt cli iel-lwirst a rtal etil] Laat i criti: 
ihurmme the sunimer flow, whin there ts a 
niere trickle, causing deposits (0 acco 


late in the siphon. In this cite a battery 


eipihents L=, 
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usec) i commecthon wah Cans. 
pipe being for the simates 
Which keep tt tnder presstire 
Shomk! a rain case the fiow to meresse, 
it rise8 over a tlam, discharge Brie itt 2 
larver pipe, with still ancither pipe im re- 
serve, witha higher dam to take care of 2 
cloud: lurst, thereby pitti all the pipes 
uniler pressure, soouring them out bi the 
water in the reserve orler, until the flow 
is hack in the small pipe, which pine is 
imdor oonsciant pressure bv the cir 
weather flow 

Concrete (2 being Fr uhed to a creat ex- 
tent, atl wonders are helas wonlted 
umder, the city: with ths concrete 
ef rinction, 

The stormwater 
the harbor or to Jones 
resin throteh the cits 

woethirdls of the samiters 


of pipes is 
the nal] 
Hh ys, 


Cet 


brite 
s(ream 


ows: directly 
ralis. a 





eewoare of 


OF Tis 


STEALL SEWER 

the ciy 7 intercepted by what t called 
te tn igh- lewe! jnercepier, and 1 carrh 
by gravity to the dispesal works | waited 
Back River. These works, when com- 


eal 








nleted, will be capable of treating: 3no,- 
ooo pallont a dav. The sewage 
irom the other third of the citv, wine 
sroune! the harbor pid below the hieh- 


level intercepter: is carneidl to mo pump 
Ing station by an cast ani a 
level intercepter. There the sewage 1 
lifted fron about £3 feet below te, i 


wes] | cris - 


heiglit ot ea icet, imeclatelarg frietwit Ly 
hinge pomp, each capable of lifting 


a} Swnoo gills & «lay The. -olnto- 
=! raph i TW it Ph taal +0 iow elit cr tlie hive 
pS te be tretalled, mow 


tinder con 


ehruiction, These mumps lift the sewage 
throvih ira force-inaine to the hiel- 


level intercepler, ws 


iv to the 


lierice it flows bv erav- 


dispcreal palit 
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The method of treating the sewage at 
the disposal plant consists of lydrolitie 
tanks, shuleesdigesting tanks imder still 
water, stone sprinkling filters at 2 lower 
level, consisting of beds of broken: stone 
St; feee deep, over which the sewage is 
distributed by means of sprays, then, by 
under drains 78 carried to settling basins 
at a stil! lower level, and thence thto 
Tack River, coming out practically pure 
water, 

Between the séttling basins ancl the 
river into witch the effluent ts discharged 
there is a fall, which ts utilized to gen- 
erate electricity ised to mm pumps and 
otter. machinery for various Uses 
threuyghout the plant. 

Baltimore, tn ont respect, reminds one 
of Rome, the City of Hills, and in an- 
other respect it reminds one of Flornpeti 
as she lav louking out over her beautiful 
bay under a nid climate, the people 
coming an) going. Wheo the attention 
of the citizens of Pompei was called to 
the dangers of smoking Vesuviaé neat 
by, the answer would be: “Tt has never 
given ts any trouble, a why shookl we 
wort? 

Just asthe attention of the people of 
Baltimore has heen called to the lack of 
sanitation, the reply has Item: “It has 
never given us anys trouble: why should 
we worry?” ‘The Tompenans were not 
ae smatt as the Baltimorcans—they dl 
not awaken to a realization of their chin- 
rer until toe late. while the Baltimoreans 
have tees to the occasion by preparing 
before on epidemic shonld conipel them 
to doso, The people of Baltimore have 
beer sleeping and working over a voleane 
which, if once starter, ‘woul! nike the 
city stand out hefore the world in a man- 
ner similar to that af 1904; but in the 
place ot fire it would le epidenniuc. | 

Beneath the surfiee there i an imnder- 
grid alr which investigation has 
proved is almicist as ceaseless in moti as 
that: in which we move. Whenever the 
ercund becomes heater! it streams out 
throtgeh the myriad pores of the earth's 
surface into the sunshine; when the 
erctmd cools, hack through these pores 
rishes the aerial gir. Every wine that 
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sweeps the surtace moves the air beneath 
in great volumes, With eyery rium it is 
driven deeper down, The movernent of 
thie boried atmesphere is slow, because 
it mubt find its way around myriads of 
sail particles which block its path, but it 
Of great extent and importance. 

lt is renstnable to suppose that with 
thotsands of septic tinks filtering Into 
the subsoi)] of a city for years-and years 
thie underground air would, in the 
conse of tire, row foul. Tach year this 
would grow worse and worse, until there 
weld be a bresking point. 

The tien who were far-sighted encugh 
to rouse the people of Baltimore from, 
their shumbers and begin this great work 
before at was started tn another way oe- 
serve. @ Monument to thei memory, T 
Je not know of a single instance in |is- 
tery where a city the size of Baltimore 
has. at one single stroke uttermpted to 
cower the entire city, treating its enor. 
mous sewage by the most modern meth- 
ols, both as to disposal of its storm water 
and puariiving its sewage almost to drink- 
ing water, 

In the sewerage System being oof- 





stricted in Baltimore evety known latest 


Tnhprovement is bemg used, besides nnu- 


merous mniprivements which have heen 


designed by the engineers of the com- 
INIBSICM, | 

(hye ot the greatest difficulties enconn- 
tered lias been the vast number of on- 
der-ground obstructions. beneath the 
ttreete af the erty. 

In da crecent address made to the Society 
of Civil Engmeers in Washington, D. C,, 
[ stiuted that the sewage problem a¢ a 
world factor is forcing iteelf to the front 
very fapidly, and qur country i ap- 
preaching a point where it will huve to 
deal with the sewage question ona broad 
ecile. As rivers ron from one state to 
snicther, the states cannet deal with the 
problem without clashing, and tt wall 
soon) have to create a National Sewage 
Board similar to those abroad. 

We have heretofore, on account of the 
vasttiess of our country and the size of 
eur rivers, siniply disposed of the sewapre: 
im the most economical manner at: the: 
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time, regaridless-of results; such as dump- 
ing it dircetly inte lakes and rivers, This 
has been a short-sighted policy from the 
fact thot large expenditures hove been 
entered inte in the way ut sewers, which 
will necessarily have to he readjusted in 
order to conform to sanitary laws now 
heing passed requiring the treatment of 
scvaze before discharging it into fvers 


ais 


The city of Baltimore i showing the 
4ame progressive spirit in handling this 
reat sanitary problem that she has 
shown in many other enterprises of 
Worklwide interest, causing cities all 
over the world to send committees and 
engineers to study the plans and metherdls 
of presecuting the work, which in mag- 
nitude, character, and rapidity of execu- 
tiom ¢tands nnequaled, 
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By Cuaries W. Wricur 
Op tee Usrrin States Grotocicat SvEVEY 


Ate Wright-weos cent te the region of the recent Sicilion earthywake by the 
National Geographic Soctety to make such study and investigations as a wrel's 


stay at Messina and Reggio would permit, 


ON earthquake such as the recent 
one at Messina is a catastrophe 
iL X& oof the first tiagnitede. It will 
be recorded in history as one of the 
world's greatest disasters, though viewer! 
geologically it represents a sudden dis- 
placement of probably only a few inches 
in the earth © erpst atul of less impor- 
tance than other earthquakes during the 
last decade. 





As a geologist | Lave always bad «& 


desire to witness the results of an earth- 
quake, if not at the time of occurrence, 
then directly aiterwaril, <0 25 to see hot 
only the geologic changes. but the vast 
destruction to the sttrouniling country, 
is well as its effect Gn the inbabitants. 
So the opportunity to, viet Messina 
through the courtesy of the Board of 
Managers of the National Geographic 
Society was glidly accepterl. 

T feached Sicily the middle of Feb- 
riary add spent m weele there 
comrmodations heing available in Messina, 
it Was necessary to go to Taormina, jist 


an hours ride hy train, anda remarkable 


contrast it was to leave the dust anil 
desolation of the fallen city at sttnlown 
for the most glonous garden spot i all 
italy. 


AO at= 


Fiefore discuss the disaster, hinw- 
ever, Jet ‘us first glance through our 
Baedeker to learn something of the cities 
and their population: also of the inlus- 
tries and commerce of this part of the 
Merliterraincan. | 

‘Those who have been fortunate eniugh 
to vist! the north wf Sicily will remember 
the Indeseribable, charm and fascination 
ef that entive section. Towering peake 
rise from each side of the straits of Mes 
sina to elevations of 4,000 to 6,000 feet, 
atl dissecting thelr gradual sloping sides 
are caryon-lke valleys which broaden 
inte wite flats at tile water, On these 
gravel Huts, or benches, above sea-level 
the cites of Messina and Repein are <i 
ated, and higher up the valleys many vil 
lowes ure scattered, [ni these valleys and 
on the fianks of the hillk orchards. of 
lemons, oratiges, ail pomegranate: ware 
cultivided: alsii Almond trees and vine- 
yards; which, when m blossom, refresli 
the while fand with their fragranee, 

MESSISA TS TICK REST HARON OF TTALY 

Messing, now known to the whole 
World, ie a lige staport town in the 
northeart corner of Sicily. The approach 
by steamer is of remarkable heautv, the 
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city rising amphitheater-like from 
the wea. with a dizzling whiteness 
of limes along the water trunt, 
which present 9 puctuyesqie com- 
trast ta the dark, rocky hulls cap- 
ped with castle tiins aid forts 
in the background, The barber, 
which is shown in the general 
view of Messana) is the ingest 
and saiest im the kingdan of 


ltalv. It ie over. 30 fathoms 
deep, spacious, well furnished 


with quays, anil deferided by a 
fort atic citmlel, As miiny is 
s.00o vessels call here annually, 
bringing wheat, cotton, wool, 
haniwure, etc, and taking aiwity, 
cargots of lemons; oranges, al- 
monds, silke, wine, essence, oil, 
etc, 

Jnothe city itself, whieh con- 
tained about 150.000 inhabituats, 
were several wide, handsome 
streets, including Corso Gara- 
baldi, Cavour, and Vittorio Er- 
inanuele, all of which are paved with 
granite blocks and ornamented with 
statues and fountains. Interspersed) te- 
tween the howses or occupying prominent 
comers were over fifty echurches—the 
mest ancient being the Duorio—a PMa- 
lazro Reale and Palazzo Municipal ; abet 
a large hespital. (Ospedale Civico). a 


crstittehorse, (Dbpann), and o theater, 


in. which Atda was sting the hight before 
the catastrophe, Tt was a live city, the 
borbor and pier being wermlly full of 
boats ami people, and every “hour 
hreught a trainkjad Of freight to be ter- 
ried across the straits or loader direct 
for ahipment to foreign ports. 

Ire histerieal record ef over 2.000 years 
includes bombardments during the Panic 
and Roman civil wars: also by the Goths 
and Saracens; a loss of 40,000: irihal- 
itants hy plague in T7403 an almost cor 
tlete destruction by earthytiake in 1783, 
with o death roll of 29.415 anil property 
Ines of $26,000,000; another ‘hombiard- 
rivet in Pg and anmwher lowe af 16,000 
by cholera in i854. It a meme hy 
Heodat de Bolomien, publisher in 174, 
thie earthiynake ix descrtbed as follows: 


ava 





SEEICH OF AEssEsA rie 
Showing principal tfc the city wall, amd sickle 
[art 


Hip tat hear 

“The destructive shock of February 5, 
i783. wae sudden, instantaneous; noth. 
ing preceded it, nething-ammcameed i; it 
broke forth antl destroyed at the same 
toment; it did ot give time for fight; 
| . a larger part of the tmisfortime 
of Messina-can be attrtbiated to the Inek 
ef solidity in the structure of the buildt- 


es. | 

Roth of these and many more of Dole 
(nies statements are cytally descriptive 
of the recent disaster, Subsequent vie- 
lent earth tremblings occurred in 14 
avi Pod, the last iniportant one being on 
september 8, 1905, nnd causing a death 
ral iat S297, 

Cin the opposite side of the straits t+ 
Reel, a seaport of Calabria, to mile 
siutheast of Alessina: Tt, too, was-a 
finishing, opulent city eit 43.000 inhal- 
ints, with spaciws streets and Teau- 


‘iul totkhngs and) a histery similar te 


that af Messina, Scilla, Farm, San Cam 
vanni, Catond, Pellaro, Terteso, and 
Seallita arc other towns which (border 
thie Hexuriant shiite-laye onl whieh also 
sultetisd destruction. 


——— 





CORSO VITTORIO FAI MASUELE LOORIAG ROTH ALONG WATER FRAT (SN MERSSIA A 


Showing- the toca] issplacement of the quay, ever below water level, ard the destroction 61 
the fumous Palen, “the pride of Mersin 


VIA PREIICASO DOORTANG SOUTH ALOSG WATER FRONT IS RECAIO 


Showing destruct te litildings and tetpotarr quartete of mhattanti In the tetera 
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THE CATASTHOPHE CAME WHEN itvEny- 
ONE WAS ASLEEP 


The earthquake occurred on Monday 
morning, the 28th of December, at 5.23. 
while it was still dart anc most-of the in- 
habitants of the unfortunate towne were 
still sleeping. It came without warning; 
the <hock was intense and widespread; 
it lasted 35 seconds, and during this small 
space of time most of the stupendous ule~ 
struction of life and property took place. 
Far several weeks preceding 1 ae 
shocks were felt m the vicinity of Mes- 
sina, and subsequent dlocks of consiler- 
able magnitiide occurred on Jariuary 2, at 
g.40 p.m, and Janiary 5, at [2-10 p. mm. 
The mtensity was greatest at the sorth 
entrance to the straits, and its antplitude 
becime rapidly fess with mereasing dis 
tance from this central pot. 

‘The vastuess of the catastryphe in loss 
of life has hardly a parallel m the his 
tory of earthquake trageilics, and it i 
diffeult indeed ty conceive such am over- 
whelming disaster in so short a time. 

The submarine cable was broken and 
all telegraphic communication was. cut 
aff, so that the first news of the disaster 
was dispatched at the time by one of the 
torpedo boats lying in the harbor. [lt im- 
mediately got up steam and raced up the 
Calabria coast to find a telegraph station 
intact, where the tale might be told andl 
the call for ail given. All this took 
time, and it was night before Rome 
learned of what had happened in the 
southern portion of her peninsula, 

The terrible news then traveled to all 
parts of the world, but they were only 
first reports and believed by most readers 
to be tmiuch overestimated. Headlines 
then appeared in the newspapers giving 


t a i 


imposible accounts of the disaster; the 
whole coast line was reported to have 
beet altered and) adjacent towns swept 
away; it was said that deep chasms up- 
peared in the city streets; that entire 
arcia were overturned; roads and cail- 
wavs twisted and bridges uprooted. 
grand ¢ruption of Etna and the disap- 


pearance of the olian Islands were also. 


vividly pictured and the subsequent tidal 
wave and destruction by fire exaggerated. 

Hut in view of these mythical state- 
nients, that of the great. destruction. of 
pecple, the teat heartrendin sof all Wis, 
gins, nct falsely reported. Though it 1s 
not possitle even now to state accurately 
the lass of life, it is probable that the 
death roll of Messina alone will reach 
ioo,0e0, that of Reggio 30,000, and of 
San Giovanni pl other villages 7O,0cK). 

One survivor told me that le was sudd- 
dently awakened by a loud rumbling, with 
the sensation of being lifted up atid 
ewaved back and forth in the air, only to 
be iet down again by jerks and jars 
Another, who was on the street at the 
time of the earthquake, said that he fret 
heard a low, whistling sound in the «is- 
tance, which gradually grew louder ani 
louder, and hnally broke forth into a 
roar, The earth seemed t4 move in. all 
directions at once; and it was miyppsathle 
to stand. 

Soon after this bewildering blow, 
which was accompanied by thunder-like 
rumblings of the earth and the crushing 
noise of falling towers and buildings, a 
(lead silence spread over the city, only to 
be broken later ty the shricks of the 
wounded. It was pitch dark, and even 
the corner street lights were extinguislied 
because of a breaking of the gas pipes 
It was raining and a southeast wind was 
blowing: The uninjured mashed to the 
streets, but knew not which way to. turn, 
and stood about helptess amd often with- 
ott clothes. 


YHE TIDAL WAVE WAS NOT PARTICULABLY 
DISTHECTIVE 


Directly after the sheck the sea re- 
veded a short distance from the shore, 
but soon advanced again in the form of a 


foaming tial wave 8 feet high at Mes- 
‘sino and 12 to 15 feet high at Reggio. 


At Messina it. washed over the neck of 


jand forming the harbor, destroying the 


breakwater, leaving stnall boats +trunded 
high above the shoreline atl dashing a 
Russian steamer of 2,000 tons from its 
berth in the dry dock back thito the bay, 





SKETCH MAP SEWING. AEA OF 
MARI MES DESTUUCTION 


where it sank. [Tt flowed over the city 
quay, washing away small cargoes of 
freight and mimny ¢rates of lemons, and 
even extended into the buildings along 
the water front. A few people wihto hap- 
pened to be-along the qudy at this eariv 
her were hurt, and it is possible that 
came were carried away by the water. 

At Reggio still greater damage was 
(one ty the waves. Freight cars stand- 
ing: ready to be ferried actoss the straits 
were overturned and the wharf wreclel 
even more seriously than at Messina. 
Leaving this immediate area, the wave 
traveled southward to Taormina, Ca- 
tania, ane) Syracuse, even reaching Malta, 
Where it arrived 115 trinutes after the 
earthquake. 

Fire also broke ott in several places 
about Messina, being cated principally 
by the breaking of the gas pipes, but 
there was little to burn, so that this ter 
ible agent of destruction, so evident in 
the San Prancisce earthquake, hada re- 
matkably poor fiekl to gain headhway. 
The Palazen, Munivipale, the Hotel ‘Tri- 
nacria qind other bsildings <cattered 
abet the city canght fire anil smouldered 
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for a while, lot were soon extinguished 
by the rain, which drizzled for the firs 
fow daysalter the destroction, 
THE AREA OF DEVASTATHIS 

The area of maximum destruction, 0 
HMiicated cat the aCCOMpAnying map, cx- 
teruls from Terresa to Faro, on the Sicil- 
man side, and from Lazzaro to Scilla, on 


the Calabrian side af the straits. tn all, 
thom ao towne and villages were 


wrecker! to @ greater or fess extent. 
Within this area, however, the damage 
Was fol tiniform, a many. Villages up the 
valleys, amd even sotne along the coast, 
were only sliplily affectyst. 

In the cities of Messing and Regi 
rows <f hoviees are standing which at 
first-sight appear to hove been saved, bet 
behind these facades they are a total 
wreck. Probably the hest example of 
thi< t¢ the beautiful Polaveate, which 
was the pride of Messina. (in the other 
hand, some heihdings ane only deprivil 
of their front walls, leaving exposed to 
view the interiors of the rooms with 
overtimed chairs and wall pictures 
lightly ont of adjustment. Libraries, 
Inanisctipt, letters, all kinds of fumiture, 
inclining gran] pianos anid oil peanut itiges, 
he scattered throughout a debris: of rub- 
le and plaster, and tutied beweath it all 
Hie the bodies 6f thase whe ploried in 
These possessions, — | 

The shock, of course, was felt at Tar- 
mina, Catania, Palermo, Syracuse, anf 
other towns. within a hondred-mile ra- 
dius, awakening anid frightening the in- 
habitants, but the buiklings themselves 
were tot damaged, Nevertheless. the 
effect of the earthyuake on the beautiful 
cittes of Sicily, dependent as they are on 
the tourist trade, bas heen great, for it 
has deprived them of one af their means 
of lielihowt The world of travelers 
has been frightened away from this glo 
rows island at this eritical torment when 
it needs theny most. The hotels are 
empty atl the guide or eabman cinnet 
ear hits tra nor the Aower girl her soldn, 


WRK OF HELLEF AND AID Ti Sayings 


The torpedo beats ard the beittheship 
Premonty of the Ttalian fleet were in the 
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Bik OOP FINS, 


EACH CONTAINING TITRE. MOTs, 


HEADY FOR TUATAL IX 


CEMETERIE INGLESTE 


Linder the mound on the mht 7000 bodice ore-said to be bored 


harbor at the time of the earthquake, 
and their crews, with the few pamnic- 
stricken soldiers of the city, were the 
first to lend assistance to Messina. The 
next moming at daybreak the Deropea, 
a forth (eerman Lioyd boat, sailed into 
the harbor and soon after it carte the 
Russion warship ldutiral Makorolf. The 
crews of both ships turned mometiately 
to the task of reseue, anid that aflernoon 
the Jivropia, laden with woided ond 
refugees, weighed anchor for Naples. 
(in the 30th the English man-of-war Swe- 
iodo and others were dispatched from 
the Heet at Malm to jom the reacuing 
patties, and Italian warshins were sent 
from Naples and Sardinia, The sailurs 
were orgatized itt small pangs with an 
officer in charge and worked quickly and 
heromally, same loamg their lives in the 
crea ver iit eave others 

Help did not atrive at Reggio wntil 
two days after the disaster, its Tate being 


unknown even in Afessing, as both tele- 
graphic and railway comttinications 
were destroyeil 

Twenty-tour hours after hearing of 
the calamity the King and Queen of 
Italy departed tor this scene of disaster, 
and their presence alone pave courage 
and home to the distracted, while their 
personal wssistance mm frélief work: in- 
spread others to do their utmost to succor 
the weutndled anc starving. “Troops were 
aisn- sent in from Catania, Palermo, ane 
from the mamilantl as far north as Ge- 
nod, but without sufficient food suppls 
lor themselves, anid many suffered be- 
cine of it, though all showed ccurage 
and endurance. Hardly a building was 
leit in Messina fit for shelter, and the 
rain atl wirnls added much to the se: 
verity of the sotiering. AS every minute 
meant a life, all elie save rescue wae neg- 
lected, even to the burying of the dead, 
al both satlor and soldier worked far 
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inte the mght, often without died o shel 
ter, The wounded were removed trom 
the cily as fast as possible by boats to 
Naples and by triln to Palermo and Ca- 
tinia, where they were cared for im the 
hospitals, hotels, and private fines. 

Systemutic refieF werk wee net in- 
nugurated until a week after the mis- 
farting, when the city was divided inte 
three sectors, each iin charge o7 w detach: 
ment of soldiers, who camped in the 
Hublic pairks, Pood and clothing were 
(iztributed to the sirvivers belonging to 
each section, but the main work of ‘the 
Sirere WHS lo assist in Wigeing ot thiode 
etl under the ruins alive, anid, worst of 
nll, to Suara the places ancl people agamst 
Hieves. The ecortheitake opened the 
pris dears, and many of Tals erent: 
eat criminals were liberated: They imme- 
diately set to work robbing the deal and 
the alvirg,s0-as 10 Jeave the city with full 
pockets Thte é4hamelees len phinige Wie 
coon pet to amend when the srildiers 
were wi toll charge, the offenders being 
shat on the =pot Dexens of diich thieves 
ate sail to have been killled 


in regard to the survivors, it is said 
that they behaved like children, rimmnity 


shout the «trees, jimlessly setking xl, 
amd too stupid to leave the town for 
the country, where they could have 
found beth fol and shelter. Cine of 
the striking features which [could not 
help noticing wis the apathy of the 
sufferers, their daze] expression) atid 
amazing resignation. Many dowbtless 
are bearing their aorrewe bravely, but 
eune <eem to he thentally bennoobed 
Little of the actual aufferiig will ever 
be known, and tacky were those who 
were jistanthy killed. A= some were 
hronght alive our of the rinse after two 








weeks, there were many probably who 
within! worturecand starvation for mt 


lent a week befire thes were relieved 


death. 


HURRIED ALIVE FoR 1- nays 


Francesc) Mittissale. a young [ail of 
ten, showin tn the picts te oon this page 
ail lits. Pwo-sisfers, Giovanni anal Nata 
linc, 14 ain po vears of age, probably 
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WH HOG 
MESS A, 
AND HIS TW 


FRANCESCO, THE LAN HIMSELF 

OUT OF THE RUINS OF 

WITERE IE 

SISTERS WEEE [Mant 
ONEL FoR (8 DAYS 


hol the most remarkable expenences of 
ny survivors. It wes my pleasure to 
Treet therm on tian a Freight steamer 
through the lohdness of its capiam. 
This ts their seemingly tmeredifle tale: 
“We were sleeping in a large moon on 
the ground floor, Onr house collapsed, 
Killing oir motes am) mmprisening: 128, 
Proviilentially. in the same ‘room there 
was food which we had purchased for 
the Nee Vearse fteast— hes, comiktes, 2 
hap of anions, a bottle of vinegar, and 
hesides these there was:a mall) barrel of 
water inte which a large bottle of ail had 
sanbled and been broken, birt the oil was 
not lost, On these provisions we liver, 
but were never very hungry. Presh water 
atl fresh oir were What we wanted met. 
The room was qe dark, and althougn 
we were there for 1 dave it hardly 
ecciied more than four, Finally Frain- 
ecsco began pounding the plaster wall 
with a cobhle-ctone, breaking it down bit 


abesty 
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A SACRED TOM IN THE DUOMO of SPS 
sc, WHICH WAS Not SPARED TV 
THE EARTHQUAKE 


by bit, tet there was an opening large 
endtgh for hin to scranible through tato 
the adjoining room anc wp over the 
debris to the surface, where he was 
hailed by an officer: He told his incred- 
thle tale and we were all rescued.” 

Their father was in New York at the 
time, and atter jearnme of their. satety 
he wrote that be wuld start on the Ae- 
Public, the fate of which they learmeid 
later. Thev bad not had further news 
trom lnm, lat anticipated his arrival 
everv dav, Each survivor lrad ins own 
tac of woe, an) many of these have 
heen presented in. recenl ttinpazine ar- 
ticles. 

. great =crrowy, but not ane of sittter- 
ing, was the death of Dr and Mrs Che- 
nev. ‘The search for their bodies was 
hemin by Ttalian soldiers, who were re- 
lieved later by American sxilors. Both 
heiies were found On fanoary 15 mm bed, 
and death had evidently been mstinta- 
PL tS. 

Thengh the 
Mat arrive m the vicnnits 





\miencan war ships dil 
ot the earth- 
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quake until Janunty 10, somewluat hate 


to lend any erent ageretance, Still the 
effect of tlie sympathy expressed by the 
President. the magnitide of the sim ap- 
proprmated by Congress, the prompt offer 
io send the feet under Admiral Sperry ‘to 
Messin, the activity of Ambassador 
Griscom int the relief work in Rome and 
that of the American Red Cross, all in- 
spired cnaittable comunent in the Mahan 
newspapers an gratitude in the hearts 
of the poop, | 

Since the day of devastation the Ital- 
ilanarmy lac dene noble work in secom- 
plishing thé task before it, amd both the 
saliliers am| sailors deserve great creciit 
far ther travery ara! endurance 


COMPARISON WITH THE SAN FRANCISCO 
FANTHGUAKE OF [906 
iy San Francisco ‘the earthijpake 


caused litte loss of life from. talline 
structures antl the houses left ttle 
dvbris, The main problem was fire-fyht- 
ing. securing order and safety of life and 
property’, Ste wine food foid water to 
350,000 and shelter to 175,000: pooptle. 
Telegraphic and railway communications 
were not destroved and notification of 
ilisaster to the rest of the worhl was 
prompt. The anny and) navy im and 
near the city were onhurt, and with them 
supplies were made available and 
premapetly clistrebiutend, ie 

Kt Messinn and Reprio the initial 
shock caneel the principal damage, and 
the loss of life was due mainly to falhny 
strectures, the loss by fire being wnimiper- 
tant: Telegrapiue and railway comm 
ication was cot.ott andl ageistance had to 
cone hy sea. The anny and navy i the 
vicinity sufferer! heavily, Messina lieing 
two-thirds of her garrison and all sup: 
oles. The yrotilem was to resciwe anid 
eare for the w onnclert, to establich onler 
ard safety te life and property, to i= 
pont of the dead, anc give fom and water 
te the living, a tremendous task, infeed, 
when cme views the vast area of deatric- 
tien. Thus we fined that while the toild- 
ings in San Francisoo were more pirop- 
erly tonstrocte! to withstand shocks, 
those i Messina Se hetter able i Tt. 
cut alestruection by fire 
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A FACTORY JUST SOUTH OF MESSINA 


The top of the chimney: was thrown to the sonthiesst 


MAZ.A DOCANA;S MERSIN.A 


“Same boilidings are only deprived) of their front walls, leaving expicecd to view the interiors 
of rans With Overtitned chnirs ar wall pictures stichtly owt of adjustment” 
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WRETCHED TYPE OF DUILDINGS 


Architecturally many of the buildings 
of Messin were superb, the effect of 
strength being emphasized by massive 
walls and columns. Hut when one in- 
vestigates the details of construction and 
of material used both features are found 
to be deficient. A worse type of struct- 
ure within an area frequented by earth- 
quikes is difficult to imagine. The 
houses, which were from two to four 
stories high, were built of round cobbles 
or tubble cemented together with a poor 
mortar which is sadly lacking in strength ; 
even the walls are not bound together, 
the cross-beams for a oor being set in 
rows of indentations left in the wall at 
the time of construction, On these cross- 
beams, which are often only wooden 
poles, the tiled floors are laid, and the 
roofs, too, are generally covered with 
heavy tiles. The effect of the earthquake 
is quite evident; the walls of the buildings 
cracked readily and spread sufficiently to 
merit the heavy floors and roofs to drop 
to the ground ; the walls thus being freed, 
subsequent shocks caused them to tumble 
on top of the already partially wrecked 
building, completing its destructian. Thus 
they i Oa amid suitocating clouds of 
dust into a hideous conglomeration of 
rubble, mortar, and furniture, forming 
reruar deadfalls for man. 





HOW WILL MESSINA Bf REBUILT 


In the Italian Parliament a week after 
the disaster it was said that “Messina 
shall rise again.” ‘This bold proposition 
was applatided vigorously ane initial ap- 
propmations were immediately made. 
dunt it is not enough to make proposi- 
tions anit enderse them with vigor, Over 
three months have passed smce the dis- 
aster with no attempt to relank!, A com- 
mission, consisting of seismologists, pe- 
ologists, and engineers, was formed to 
determine the questions when, where, 
and how -recenstruction oould best be 
accomplished. They are still debating 
ani it may be months before any dehnite 
steps willbe taken. Messina is one of the 
essential ports of the world, both from 


a91 


commercial and military standpoints. Its 
ategic position, like Gibraltar, com- 
ip’s highway and in its harbor 





a whole fleet may hide in safety. 


one knowing iis situation cannot doubt 
hut that the tisk will be taken and a new 
city builk. | 
As to “when” reconstruction shall be- 
gin there is little difference of opinion, 


the answer being “as soon as possible.” 


The first necessity will be to remove the 
present debris, which is estimated to 
amount to To00me00 tons: From this 
mass of wreckage there are still about 
40,000 bodrés to be recovered and buried 
before the place is even fit to live in. 
Thus to prepare the present site so that 
construction work could begin will take 


at least a year -and proken? longer. 


he second question, “where,” cannot 
be answered until careful seleritifie in- 
vestigations of the entire area now in 
progress have been completed, and even 
then the selection of a site will necessarily 
be governed by the military and commer- 
cial, requirements... I have heard sug- 
akited fee a possible site the area just 
south of Gazzi, about 3 miles south of 
the harbor, as here the gravel bench 15 not 
deep anid the buildings: did not suffer as 
mich daniage as those at Messina, The 


slopes of the mountains where solid rock 


foundation occurs and where small vil- 
lages were unhurt have also been sug- 
gested, but such a site would not be prac- 
ticable from a. catimercrl wiewpoint. 
This. selection of a new site is a per- 
plexing task, and in the end the property- 
owners and the sentiment of the people 
inay prompt the rebtilding of the city on 
its 1 dbs location. | | 
This second question decided, then the 
third, the most mmportant of all, will have 
to he carefully considered, How should 
the city and towns along this unstable 
coast line be rebuilt? To bepin with, the 
streets of the city should conform with 
the direction of the straits, which is said 
to be parallel with the direction of the 
scsmic wave, for it was noted that build- 
ines along. streets which run diagonally 
to this direction were more greatly shat- 
tered. Jt was also noted that buildings 
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VIEW ALONG QODAY [IN MESSINA SHOWING A DESPLACEMENT CACSED BY LOCAT 
LAS TESLIPPING 


of one and fwo stories were much less 
damaged than those of three and four 
stories. atl that many houses were trav- 
ersed by cracks running north and seth. 

To determine the character of the con- 
struction fo be employed, the engineers 
have the reports on the San Francises, the 
Japanese, and other earthquakes, which 
diseass fully the effect of an eartheytuake 
on all the varied types of structure. 
With these and their present knowledge 
of the structure: in Messina there 5 
every teason to believe that they will de- 
cide upon an individual type especially 
adapted to this region that will give great 
resistance to earthquake shocks. ‘To the 
gfovernment will fall the duty of enfore- 
ing the use of this type of structure. 
With buildings properly constructed the 
destroction tiy earthquakes to life and 
property will be tminimixed. so that cities 
ancl towns Mone the straits will be much 
éafer to live in 





WAT FARTHOUAKES ARE 


Farthoiakes are tremors of shakings 
of the greaind naturally prodiuceil. They 
are superficial) phenomena resulting Trot 
a subterranean shock: which ts trans 
mitted: as an elastic wave through the 
thaterial of the earth's crust. From 
points of imftial cisturbance these waves 
pass ont in all directions. They are 
caused by volcanic explosions and ac- 
COMpAny the development of mocninn 
structure. With the contraction of the 
earth's crust atl aclitstment of land 
masses powerinl strains, consisting of 
terrestriq| Pressure of tension, are di- 
velomerd, erie wherever and whenever gurer 
strains suffice to overcome the elasticity 
of the rocks involved, either vrecows flex- 
tire er rupture must result. A. dislorca- 
tion ar tectonic earthquake, therefore, i+ 
simply the jolt of jar preluced bya stui- 
den movement of the cnoist along 2 foult 
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plane or system of planes and ite sudden 
arrest. The sudden dropping of a sec- 
tion of the crust for only a few inches 
coulil cause excessive jarring of the 
ground, Earthwaves or undulations are 
caused by these jarrings, which ate trans- 
mitted outward from) the center of cen- 
ters of disturtance, The rate of propa- 
gation is relatively fast through rock 
masses, but the waves are much in- 
peded in rate and increased in amplitude 


when they traverse beds of gravel, sand, 


or clay. It is therefore found that the 
most destructive effects are confined to 
yreas where the surface is occupied by 
unconsolidated .materials, while on ad- 
joining tracts, where solid rock forms the 
fimmdation, the buildings often escape in- 
jury. | 

The rock formations which constitute 
the mountainous masses of the Calabrian 
province atul the northern part of Sicily 
consist essentially of crystalline schists 
and gneizs, intruding which are granitic 
rocks exposed in the northern pertion of 
the area (see tap above). The low 
lands and bottoms of the valleys, on 
the other hand, are occupied by slightly 
indurated shales and sandstones of Ter- 
tlary and Quaternary ages, and alone 
the shore lines are bench deposits of un- 
consolidated! gravels af recent age In 
the vicinity of Mount Etna the area is 
covered by lava flows and tufaceous beds. 


POSSITLE CACSES OF THE EARTEQUCARE 


The Straits of Messina occupy a deep 
channel between the two ancient moun- 
fain ranges and are bordered by rock 
formations of relatively recent age, ‘That 
astatic readjustment between these bo 
land masses is taking place is believed by 
many, though whether the crustal move- 


ment is due mainly to the transfer of 


molten rock magma from points below 


the solid enist, the evidence of which is: 


expressed in the volcanic eruptions, 
whether there 15 a sufficient transfer of 
material on the sirface dite to erosion 
to cause excessive local -strams m the 
crust because of this transfer of weight, 
or whether it may be attributed to same 
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SEETCH SHOWING GRAVEL BEACH DEPOSITS 


AT REGGIO AND DISPLACEMENTS 
CAUSED BY LOCAL LAXD- 
SLITFING 


other cause are hypothetical questions, 
The occurrence Of fault planes has been 
conjectured to be along the bottom of the 
straits, and, though they have never been 


chen, there is sufficient Renee armd seis- 
mographic evidence to believe that they 
exist, though whether the movement is 
along one plane or whether it has: boon 
taken up by a system of fracture planes 
er parallel dislocations is not known. 

Locally along the shore line of the 
straits changes occurred, and portions of 
the quays both in Messina and Repgio 
were faulted below water level, the local 
displacements being from 1 to 6 feet. 
Along the coast are benches of gravel and 
sand sloping gradually toward the straits 
and extending a short distance out under 
tide water, where they end abruptly, and 
just beyond these the channel has a depth 
of 1,000 feet, and toward the center it is 
2,300 feet below the surface. ‘The-earth- 
quake caused a local landslipping of 
these partinlly submarine benches, thos 
producing the dispiacerments observed 
(sce page 393). The greater local sink- 
ing at Reppio than at Messina may be at- 
tributed to the greater depth of the-chan- 
nil close to the shore, thus causing a 
rreater. fall. 

li there has been any consiltrable dis- 
placement between the opposite sules of 
these straits, it must have been a hor 
zontal one, as there has been littl or no 
general vertical change m elevaton of 
either shore line. Tins possibility of a 
hongzontal movernent of the Sicilian side 
of the straits to the northwest is suggested 
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MAP SHOWING THE GEROLODY EX THE VICINITY OF MESSINA 


Compiled from the general geologic map of [taly 
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CKLING OF GRANTTE Titrck 


SEISMIC WAVH 


The city post office is in the background 


by the direction of the throw at the time 
at the earthquake, Most of the towers 
anid chininevs in and: about Messina wer 
thrown to the southedst, while in tes 
icity of Kegeio towers were throw 
locally to the north, t hough an thie 4ile 
of the straits the general direction of the 
throw was poorly expire eset hy the stnic- 
Cire: 

liragine new local landslides, largely 
subriarine, aacurring coach side af the 
strits wractically at the Some tistant: 
this wowhd be suthcient to make 
the sean recede and cause the tidal wave 
whicl followed the eat theme. Theortes 
attributing it to changes Ln depth of the 
bottom of the strats mitst be proven by 
soundings, and ita dowbtiul io any per 
ceptible change: wilh be: tound, 


f 
" api 
Tea 





The answers to the questons whether 
the regic mM may Tow lok for re espile or 
whether it is becoming unfit for human 
habitation can only be based upon care- 
ful consideration of the causes. of earth- 
niin kes anid the history of pass earth- 
giuakes im this vicinity, That there will 
be future disasters of this character here 
is most probable, though it 1 hoped that 
the present movement inat reirates a lorig 
mpitahive 

It ik gratifying to know that present 
sluchies th seranic ogy jne ain the cirection 
toward the prediction of place and time 

both earthonakes and volcanic erup- 
trons T He ivattngeteni: i ATeaS ATE being 
ontlined, the tunderhing formations are 
berng studied in detail, past records care- 
fully considered, and thus tracts of spectral 


era OF € repose. 


BoB 


instability are becoming known. The de- 
termination of the time such malloseis. 
mic disturbances will be active within 
these specific areas is a far greater prob- 
fem, and though many hypotheses based 
“n rhythmic recurrence, alternation he: 
tween different parts of a district, pre. 
cipitation, etc., are being developed, still 
solution of this vital question, the fore- 
casting of earthquakes, belongs to the in- 
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definite future, Thus the areas of peril 
may be «definitely known, and though the 
time is indefinite, necessary precaitions 
in the construction of earthetake-proof 
houses within such areas will insure both 
life anil property against the great losses 
caused by these destructive forers.* 

*The reader is referred to “Earthgiake 
Forecasts,” by G. K. Gilbert, in Science, vol 
REx, No. 734. . 


THE AMERICAN RED CROSS IN ITALY 


By Mager BoarpmMan 
DITRECTOR OF THE AmERICAX Ken Crass 


priation of $800,000 for aid to 

the sufferers of the Italian earth- 
quake, the American people have ¢on- 
tributed a million dollars through the 
American Red Cross, This generous and 
practical expression of our sympathy for 
the victims of the terrible disaster has 
been expended im various ways. Know- 
ing that the [Italian Red Cross, with its 
equipment for field hositals, hospital 
trains and chips with their personnel, was 
specially fitted to assist in the care of the 
great numbers of injured, $320,000 was 
contributed through Air Griscom, our 
Ambassador at Rome, to this sister or- 
ganization in Italy. 

As Mr Bayard Cutting, Jr., the Ameri- 
ean Consul at Milan, was sent by our 
goverment directly to Messina to look 
after American interests there, he, on rce- 
quest, kindly consented to act as the 
American Red Cross representative, and 
315,000 was transmitted to him to be 


B mee the Congressional appro 


used for the benefit of any Americans 


among the sufferers; and for what other 
immediate purposes he thought best. A= 
only one Italian-American family was in 
netd of assistance, Mr Cutting used 
much of this fund for the aid of local 
committees engaged in such relief work 
as caring for the injured, employing the 
well, and providing food and clothing for 
the destitute. 





On Mr Griscom’s suggestion, $100,000 
was cabled him for the “Red Cross re- 
lef ship Bayern,” which, thanks to the 
energy of Mr Griscom and his American 
committee at Rome, entered the harbor 
of Messina just sixty hours after it wae 
chartered at. Genoa, tinder command of 
the U. 5. Naval Attaché at Rome, Com- 
mander KR. Belknap, It few the Red 
Cross Hag and carried members of the 
committed, a capable medical and nursing 
personne), and a large cargo of food. 
clothing. and hospital supplies. Going 
from port to port—Messina, Catania, 
Reggio, and Palermmo—it distributed its 
life-saving stores, 

Of the ship find, 150,060 lire was car- 
ned in money, which proved of great wse, 
particularly in ailing the invaluable work 
of Miss Davis, of the Woman's Reform 
school of New York State, who, chanc- 
ing to be at Syracuse, Sicily, had promptly 
instituted employment work for the men 
and women refygees. The former were 
employed in howse-building, shoemaldny. 
anil the unskilled labor in road constric- 
tion, and the women in the making of 
clothes. Thanks to this initiative. em- 
ployment stations were aleo started in 
Palermo, Red Cross funds being pro 
vided trom the Bayern for this purpose. 

To Mr Griseom was also sent $50,000 
to aid im the all-important ftehabilittation 
work, Por the administration of this 


THE AMERICAN RED CROSS IN ITALY 


fund the Prime Minister appointed a 
lialian committee of prominent men and 


women. By the purchase of tools for 


laborers, instruments for professional 
men, small stocks for petty storekeepers, 
sewing machines for women, many of 
the unfortunate people can be again 


placed on a self-supporting basis. 

At the request of The Christian Herald, 
whieh raised the money, $50,000 was for- 
warded through the Italian Ambassador 
in Washington to the Queen for the im- 
inecdiate care of widows and babies, and 
$5,000 contributed by the same generous 
paper was-sent for the relief of Walden- 
sian sufferers in Sicily, 

Upon further suggestion from Mr 
Orizcomn, after consultation with the 
Italian government, $250,000 was con- 
tributed for the maintenance of an agri- 
cultural colony forthe care of children 
left dependents. This institution is to be 
cilled “The American. Red Cross Or- 
phanage.” The American Ambassador 
at Rome is to be an er offtcie member 
of its board. It is to be established in 
Sicily or Calabria, the government pro- 
viding the land and the national commmit- 
tet the buildings. The children will be 
educated as practical agriculturalists by 
PUVETTMCN. ExXpe4rs. 


BUILDING HEOTSES 


Some $20,000 more sent to Mr Gris- 
oom, together with $17,000, a balance left 
from the Relief Ship Fund, is being ex- 
pended as part of otr Red Cross work 
in the rebuilding of one of the ruined vil- 
lages of Calabria. Between two and three 
hundred wooden houses are to be con- 
structed from limber purchased in Na- 
ples, and.a small ‘hospital ts also to be 
hunlt. 

The greatest need today is for-shelter. 


oy 


The purchase of materials for over two 
thousand howses and the chartering of 
ships for their transportation was the 
wise mse to which $500,900 of the Con- 
ressional appropration was applied. 
The Kel Cross also expended $107,000 
for some six huntired houses and the 
chartering of a ship for their transporta- 
tic. 

The fontls for the building of both the 
American Red Cross houses and. those 
given by Gur government are also being 
provided by our Red Cross, $48,000 hay. 
ing been forwarded for that purpose. 
The National Direetor of the American 
Red: Cross having been sent to Italy, 
$14,000 has been placed to his credit m 
Rome for such relief measurts-as he may 
advise after consultation with Mr Gris. 
com, It is possible that this amount, 
with a further appropriation, may he re- 
quired forthe construction of small brick 
avens for the houses, as the tise of stoves 


among the poorer classes is unknown in 


southern Italy. 

The American howses are being built 
mainly at Messina and Reggio. Each 
howe is 20 by 16 feet, and, unlike the 
lang structures built by some of the other 
countries, stands by itself and is clap- 
boarded. Some of those already built 
have been placed in groups of twelve 
around rectangles, fve on the sides andl 
one at each end, the Italian. government 
donating the land. 

The total amount to far expended 
through the American Red Cross for the 
Italian relief work amounts to So76,000. 
Our people have been glad to help their 
unfertunate fellow-men in southern Italy, 
and from no portion of our land has the 
response been so generous as from Cali- 
fornia, so lately itself the «scene of a pret 
disnster. 





SHACKLETON'S FARTHEST SOUTH 


LL records for South Polar ex- 
loration have been surpassed 
a Lieut, E, H. Shackleton, R. 
N. who is now returning to England after 
fourteen months spent within the Amt- 
aretic Circle. Shackleton, on January 9, 
1909, gained a point within 111 miles 
from the South Geographical Pole, while 
another of his partes actually reached 
the South Magnetic Pole on January 16, 
1909, according to press dispatches from 
New Zealand. He has shown that the 
Geographical Pole js situated on a high 
plateau about 10,000 feet above sealevel, 
and that the remarkable floating ice-bar- 
rier oe for miles between 
William VIL Land and Victoria 
Larch and justly called one of the won- 
ders of the world, docs not apparently 
reach beyond the eighty-third degree. 
But to Americans his most interesting 
discovery is new land and mountam 
ranges extending from South Victona 
Land, which once more confirms the 
reat discoveries of the American 
Wilkes, made nearly seventy years apo. 
(See page 402). 

Lieutenant Shackleton, with a party of 
about 15 men, dogs, Siberian ponies, mo- 
tor cars, and other equipment, was landed 
from the Nimrod in January, 1908, at 


Cape Royds, near the base of the smoking 


volcano, Mount Erebus. [ere he mare 
his headquarters for the year at the same 
base wsed by the previous Brith Ant- 
arctic. Expedition (1901-1904), led by 
Captain Scott, whose splendid achieve 
ments were described in this Magazine 
in February, 1907. The motor cars 
prove! apparently of little value curing 
the ensuing year's work, owing: to the 
crevasees in the ice, but the Siberian 
ponies showed remarkable endlarance of 
cold and great pulling power. 
Campaigning against the Pole in some 
respects 16 easier in the south than in the 
north, The weather is.much harsher-and 
more horterous in the south, but the 
working season is longer. The North 
Pole is surrounded by an ice-covered 
ocean, which must be crossed im spring 
before the ice breaks apart tnder the 


summer sun, The South Pole. on the 
other hand, is situated on a great ice 
plateau, which may be traversed during 
almost the entire period of daylight. 
Thus, while Peary must complete his 
dash trom the most northern land to the 
re and back in a period of about sixty 

s, the South Polar explorer has more 
tae one handren and twenty days at his 
disposal, 

Lieutenant. Shackleton not only won 
the record for farthest south, but he has 
feached a pomt nearer the ‘South Pole 
than any explorer has been able to ap- 
peomen to the North Pole, The story of 

is ‘year’s work, as given in the cable 
atches from New Zealand, follows: 
he southern party—Adams, Mar- 
shall, Wild, and T—with four ponies and 
a 4upporting party, consisting of Sir 
Philip Brocklehurst and Messrs, Joyce, 
Marson, Annytage, and Erieatly, ieft 
Cape Roveds cnn Gcioher 29, 1908, with 
ninety-one days’ provisions. The sup 
porting party returned on November 7. 

Owing to the bad fo among the i ide 
crevasses, Adams and a pony ‘were nearly 
lest, We reached on November 13 the 
chepiest lanl ot in September in latitude 
7y° 307, longitude 168° east. We: took 
on a pony the maize and provisiotis pre- 
viously leit there and commenced reduc- 
ing our daily rations. 

We traveled south along meridian 168 
over a varying surface, high ridges and 
mounds of snow alternating with soft 
anow, The ponies often sank fo their 
bellies. In fatitude 81° 4° we shot the 
pony Chinaman and made a depot of 
cil, biscuit, and pony meat The re- 
mainder of the pony meat we took on 
to eke out our dried rations. 

On Navernber 25 we reached the Dis- 
covery expedition'’s southernmost latitude. 
The surface was now extremely soft, 
with large undulations. The ponies were 
attacked with snow blindness: On No- 
vernber 28 the pony Grisi was shot. We 
made a depot in latitude S2° 45', lonpi- 
tude 170°. The pony Quan was shot on 
November so. We had now: traveled 
qoo miles across: the ice barrier. 


dist 
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OUTLINE MAP OF SOUTH POLAR REGIONS 


Steering south and southeast, we were 
now approaching a high range of new 
mountains trending to the southeast. We 
found on December 2 the barrier _in- 
fluenced by great pressure and the ridges 
of snow and ice tunted into land, We 
discovered a glacier 120 miles long and 
approximately go miles wide, running in 
a south and southwesterly direction. 


ASERNM YT To THER CONTINENTAL FLATEAU 


We starteal on December 5 to ascend 
the glacier at latitude 83° 33’, longitude 
172°. ‘The glacier was badly crevassed 
as the result of huge pressure, The 
stirface on December 6 was so crevasse 
that it took the whole day to fight our 
way foo yards, | 
On December 7 the pony Socks, break- 
ing through a snow lid, disappeared in a 
erevasse of unknown depth. The 


swingletree snapping, we saved Wild and 
the sledge, which was damaged. The 
party was tiow hauling a weight of 250 
pounds per man. 

The clouds disappearing on December 
8 we discovered tew mountamn ranges 
trending south and southwest. Moving 
up the glacier over the treacherous snow 
covering the crevasses, we frequently fell 
through, but were saved by our harness 
and were pulled out with the Alpine rope. 
A second sledge was badly damaged by 
knife-dged crevasses. 

Similar conditions obtained on our 
way up the glacier from December 18, 
when we reached an altitude of 6,800 
feet. Im latitude 85° 10° we made @ 
depot and left everything there but our 
food, instruments, aml camp equipment, 
and reduced rations: to twenty ounces per 
man daily. 
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We reached on December 26-2 plateau, 
alter crossing ice falls, at an altitude of 
4.000 feet, thence rising gradually in long 
ridges fo 10,600 feet ¥ : 

Finishing the relay work, we discarded 
our second sledge. There was a constant 
smittherly blizzard, wind, and drifting 
snow, Wey the term z are ante from 
37 to yo degrees of frost. We lost sight 
of the new mountains on December 27. 

Finding the party weakening from the 
effects of the shortage of food and rate. 
fied air and cold, 1 decided to risk making 
a depot on the plateau. We proceeded 








on January 4 with one tent, ttilizing the 


poles of the second tent for guiding 
marks for our return The sguriace be- 
came soft and the blizzard continued, 


WITHIN T1l MILES OF THE Pou 


For sixty hours during January 7. 8, 
anil g the blizzard raged, with 72° of 
frost and the wind blowing seventy miles 


an hour. It was impossible to move. 
Members of the party were frequently 


frostbitten in ther sleeping bags, We 
left camp on January 9 and reached lati- 
tule 88° 23°, longitude 162°. 

This is the most southerly point ever 
reached. Here we hoitted the Union 
Jack presented to os by the Queen. No 
mountains were visible, We saw a plain 
stretching to the south. 

We returned to pick up our depot on 
the plateau, guided by our outward 
tracks, for the flags attached to the tent 

ates had been blown away. Less violent 
Hizzards blowing at our backs helped us 
to travel from twenty to twenty-tine 
miles daily, We reached the upper 
glacier depot on January 1, | 

The snow had been blown from the 
glacier surface, leaving slippery, blue ice. 

‘he descent was slow work in the heavy 
pale. The sledge was lowered by stages 
fy the Alpine rape. | 

On the morning of January 26 our 
food was fmished. [t was slow going. Six- 
teen miles were covered in twenty-two 
hers’ marek. The snow was two feet 
deep, concealing the crevasses, We 
reached the lower glacier depot in lati 
tude 83" 45° on the afternoon of Janu. 
ary 27. There we obtained food and, 
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proceeding, reached the Grisi depot, 
named after the dead pony, on Febru- 
ary. 2. 

There was no food remaining. 

was suffering from dysentery, the effect 
of horse meat. The entire party were 
prostrated by dysentery on February 4 
and were unable to move, The dysentery 
continued eight days, but helped by 
strong southerly blizzards we. reached 
Chinaman depot on February 13. The 
fox had again run out. 
_ The blizzards continued, with -so° of 
frost. We discarded everything except 
out camp outhit and geological specimens 
and on February 20 reached the next 
depot, all our foc) being finished. 

Helped by the southerly blizzard, 
which was accompanied by 67° of frost, 
we reached on February 23 a depot on 
Minna Fluff, which had been laid by 
the Joyce party in January. Here we 
received news from the ship. Murshall 
had a relapse and return of d sentery. 

We made a forced march of twenty- 
four miles on February 26. Marshall 
was suffering greatly. On February z 
Marshall was unable to march I left 
him in camp in charge of Acams, while 
Wild and T made a forced march to the 
ship for relie?. | returned on March ¢ 
with a relief party, and all reached the 


Wild 


ship at Hut Point on March 4 ina bliz- 


sarc. | 

The total distance of the joumiey, in- 
cluiing relays, was. 1,708 statute miles, 
The time occtipied was 126 days. The 
main result is a good geological collec. 
tion. We found coal measures in lime- 


stone. We also made a complete mete- 


orological record. We discovered eight 
distinct mountain tanges and more than 
4 himdred mountains, We surveyed and 
photographed many glaciers and” found 
signe of former greater glaciation. 

he Geographical South Mole is dowht- 
less- situated on a platean, from 10,000 
to 11,000 feet above the sea level. ‘The 
few mountains altitides range from 
3.000 to 13,000 fect approximately, ‘The 
viddent blizzarils in latitude 88° show that 
if the “polar calm” exists it must be ia 
a small arta or is fot coincident with 
the Geographic Pale. 
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LOCATING THE MAGNETIC POLK 


The northern party, consisting of 
Dougias, Marson, Rackay, and Davis, 
left Cape Royds for the Magnetic Pole 
on October 5, 1908 We picked up the 
depot left by the motor car fifteen mules 
out. The party hauled two sleilges by 
relays, the total weight being 690 pounds 
per man, with provisions for minety- 
three days. . 

The thawing sea ice, compacted of 
brush and crushed pack, made progress 
laborious and slow. ‘The sea ice south 
af the Drygalski Glacier was beginning 
to break up. The first attempt to cross 
to the glacier failed, owing to numerous 
deep chasms. We crossed Turther cast 
on December 6, and followed a difficult 
route over crevassed pressure ritlges. 

We attempted the glacier between the 
mountains Nansen and Larsen. After 
sedging among high pressure ridges, 
where the sledges and party were often 
nearly lost in the crevasses, we abandoned 
that route, A blizzard then covered the 
glacier deeply drifted with snow and the 
sleviges were extricated with difficulty. 

Subsequently violent blizzards remov- 
ing the loose snow enabled the party 
to ascend the steep slope of a branc 
glacier to the main glacier between the 
motintains Larsen and Bellinghansen, 
Thence there was fair traveling fo an 
inland plateau at an altitude of over 7,000 
feet, Strong southerly winds, 50° of 
frost, and shortened rations made travel- 
ing trying. | 

The party reached the Magnetic Pole, 
260 statute miles northwest of the Dry- 
galeki depot, on January 16, and hoisted 
the Union Jack. The position of the Pole 
was determined by Marson with a T.loyd- 
reak dip circle as in the vicinity of lati- 
tude 72° 25", longitude 15° 4° east. 

The duration of the journey was 122 
days. We triveled, including relays, 
t.260 statute miles. The coast was trian 
gulatel by Marson with a theodolite 
from McMurdo to the Drygaleki Glacier, 
There are also geological, magnetic, and 
meteorological results. Minerals, appar- 
ently vanadium and w idely spread mona- 
stite, were found. 
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In March, 1908, a party headed by 
Lieut. Adams, leit Cape Royds to ascend 
Erebus, the great Antarctic volcano, 
They climbed with a sledge to an altitude 
of 5,500 feet, thence ars thetr equip- 
ment on their backs. hae reached an 
altitude of @,500 fect on March 7, The 
temperature was 50° below freezing. 
Then a violent blizzard raged for thirty 
hours, Resuming the ascent on March 9, 
they reached the old crater of the vol- 
cano at over 11,000 feet. 

Unique fumaroles or smokeholes were 
found. The old crater was chiefly filled 
with large Sra Sr crystals, pumice and 
an Sir Philip Brocklehurst bad 
both feet badly frosthitten. One toe was 
subsequently amputated. The summit 
was reached on March to: The active 
crater is half a mile in diameter and 809 
feet deep. It was ejecting vast volumes 
of steam and sulphurous gas to-a height 
of 2,000 fret. 

WILKE'S DISCOVERIES CONFIRMED. 

The Nimrod on the voyage to pick ey 
the expedition reached the ice sheet off 
Mt. Erebus on January 3. Various par- 
ties of the expedition were taken on 
board. at different points, Lieut. Shackle- 
ton's being the last, on March 4. | 

On ithe voyage homeward in the 
Nimrod from latitude 65° 48’, longi- 
tude 266° 31°, they diseqvered a new 
range of coast mountains trending 
first southwest and then west. The 
approximate altitude of these mountains 
is fram §,000 to 7,000 feet. They are 
mostly tabular and form part of an ag+ 
parently deeply eroded plateau. This 
discovery by Shackleton is an extension 
of South Victoria Land westward to 
atiqut 70° 40° south, 162° east, which ape 
erie to render certain its continuity with 
Wilkes Land. 

Gen. A. W. Greely, in his admirable 
“Hand-hook of Polar Discoveries,” suc- 
cessfully demonstrates the general cot- 
rectness of Wilkes’ discoveries, which 
were acrimonionsly disputed by Captain 
Ross, Ro N,, whose own Parry Sia. 
tains have been proved non-existent. 
The very high land seen by Wilkes, when 
he discovered the Antarctic continent, on 
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January 19; 1840, is only separated from 
shackleton’s discovery by about 250 
The ends of the globe are as far apart 
in character as in distance. General 
Greely, in his “Hand-book of Polar Dis- 
coveres,” gives the following interesting 
comparison of the po ft 
lands within 
net alone contiguous to powerful and en- 
terprising nations, but are also so favored 
by climate and soil as to present suitable 
conditions for animal and plant life. In- 
deed, Arctic Europe, Asia, and America 
present large habitable districts, where 
human activities afford life environments 
not altogether harsh or unattractive. In 
addition the northern seas, Alled with 
abundant life, furnish subsistence and 
wealth to thousands of daring men who 
yearly seek their accessible waters, 

At the other Pole of the world we find 
the Antarctic region to he the true land 
of desolation—forbidding, inaccessible, 
and uninhabitable. Its northern confines 
and surroundings are largely oceanic, so 
that freezing temperatures, fierce snow- 
bhizvarnds, and other winter conditions are 
not unusial in midsummer, While in 
high latitude near the South Pole there 
are extended Iands-and doubtless a eon- 
finent, yet these are sterile areas, over- 
laid with ice-coverings of vast extent and 
enormous thickness. 

It is doubtful if one per centum of 
Antaretic lands is ever ice-free, so that 
ordinary forms of land-life are absolutely 
wanting. Not only are human inhob- 
itants unknown south of Cape Harn, 
more than 2,300 miles from the Pole, 
hut, except sea forms, within the circle 
animal life and vegetable life are prac- 
tically absent save a few low forms of 
hardy lichens and mosses. No plant life 
giaddens the eve, and even the hum of 
insecte 1¢ unheard, the terrestrial fauna 
consisting of wingless insects, Sea life 
is tiore abundant than in any other océan, 
the higher forms being whales; seals, and 





birds—skuas, penguins, and petrels—but 


owing to distance and danger their pur- 
Sint and capture are no longer remuner- 
ative. 





RAPHIC MAGAZINE 


On the Canal Zone. By Thomas Graham 
Grier. With illustrations and map 629 
inches. Chicago: Wagner & Hanson. $t,00. 
The author, a well-lonown electrical engineer 

af Chicago, has brought tuck from Panama ao 

quantity of mteresting information and phote- 
raph and) compiled them into an. uttractive 

io The trip to the Isthmus is in the form 
of a diary, amd the rest of the book ia divided 
into chapters, giving accounts of the cities of 
the gone, the canal, the Iocks, and the labor 
question. Much imteresting data regarding the 
tommissary, stitation, amitements, etc, is 
eres anil Mr Grict has warm words of praise 
tor the way the work of the canal is being 
ested forward and the improvements that 
ave coine about since the fran occnpa- 

Hon of the sone, and eanciudes with the fol- 

lowing strong endorsement: “The force at 

work is eficient anid energetic, having behind 
it the spirit andl the rains of men who are able 
and intelligent.” 
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614"034 inches. © higtrated Mapa and 
lossary. Philadelphia: J. B. Lippincott 
Lomipany. $3.50 nul, 


This book if ain unipretending tecord of six- 
teen years’ good work by an offeer—a. meilical 
milssionary—in charge of @ medical statiem at 
Rann, on the northwest frontier of India. 
The author throws many interesting side-lights 
an the domestic and social, as well aa on the 
morat and religious pspecta of the lives and 
characters of the trikeamen. Throughout Dr 
Pennell writes with great simplicity and sin- 
eerity| hei careful to confine himself mainly 
to what he haa himself hear and seen; “ite 
above all, ma oes pate ie a 
quite exceptional degree, that insight inbo the 
minds of the imatives which is the first quall- 
feation of any real power of helping and bene- 
fting them. It is altogether-a work of singular 
charm and valve, partheuarly to all those who 
are interested in the present ani) fature well- 
being of the native races 






A Brittsh Officer in the Balkans. By Major 
Percy Henderson, Pp. 904; G22 x of inches, 


Mhistrater, Maps and index. Philadelphia : 

J. B. Lippincott Company, $3.50 met, 

Major Perey Henderson has written an in- 
teresting record of a len hy tour through Dal- 
math, Mootenepro, and Turkey; in Austria, 
Magrriarnd, Bosnia, and Herzegovina. The 
authors sooount ia not. that of a hurried 
traveler, but f= the evident result of careful and 
appreciative olaervation.. He tells of a part of 
eastern Eorope at yet unspoiled by tpe ar 
exorbitant hotel charges: of a land possessing 
all the variety of scenery of Norway, the col 
oring of Italy, with the added glamour of the 
Orient. The book if illustrated with many 
excellent photographs, which were tsken by 
Ars, Henderson, J. OL 


Waltham Watches 








Americans should buy Amencan 
Watches, made by American tools 
and machines, by American skill 
and labor and at American wages. 
WALTHAM watches are the best 
American watches. When a dealer 
tells you that a Swiss watch is better, 
it is because there is more in it for him 


A Book About Matches Sent on Request 








Waltham Watch Company 


WALTHAM, MASSACHUSETTS 


Your courtesy in mentioning the Magavine when writing will be appreciated 


MOTTO: REST OF EVERYTHING 


HOTEL DEL CORONADO 


OUTDOOR SPORTS EVERY DAY IN THE YEAR. POLO, TENNIS, 
GOLF, BATHING, BOATING, AND FISHING 


WRITE FOR 


MORGAN ROSS, MANAGER 
CORONARG BEACH . CALIFORNIA 


CHAS. BESELER CO. 


AAUP ATURE S oF 


High-grade Stereopticons 
and Lantern Slides 


San for inderenfion en foe ~ Schwantighi, 
newly dewesopodl featur in qlectrical lighting 
Orne thoweand cariiiesowecr light atiached tm 
it ondingary Bullecn eck wlthbautrhocoot, de, 


Send for Catalocoes 
751 CENTER ST.. NEW YORK 
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Bird-Lore 


An [lbpetrated Bi-Mouthly Magazine Dewete! 
te the Stedy omc Protection of Birds 


[eachicwul bey 
FRANK MM. CHAPMAN 


Subscribers su ‘Vad ‘I, 1900, wil vecrive n 1Qx} 2eioch 


photogoruee uf a © @ Goce, snitabpe foe feennen 
Bird-Lore ie Figuring the Birds 
of North America in Color 
Agro! Subecription, $1; Single Nonwhierx, 20 
Specionnn Copy oo Application 


THE MACMILLAN COMPANY 
Publisher far the fob Seecielles 


Crescent aad Mulherry Stu., Harrishearg. fa, 
or 6 Fifth Ase. Naw Yall Cur 





Your courtesy in mentioning the Magazine when writing will be spyteciated 
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The only Baking Powder made B= 
with Royal Grape Cream of Tartar iD 
—made from grapes— 











Insures healthful and | 7 a= 
. delicious food for every | (ss= | 
home—every day ) Recor 
Safeguards your food against x 1A All 
alum and phosphate of lime Sj “\J[b) fi 
are 
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Minmem af Expense 
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ENGINEERING EXPEATS—MINING, MECHANICAL, 
ELECTRICAL, Civil 





LEE LATROBE RATEAMAN, Coenentting Exginieer 
So veirs” dapefinien, Varning Spetialiot, Irtrquiion. 
Detobhnaee) ail Berne Sree e Ohi Prreenrle 
tal on preajected developments Soeces| [iad 
Littlattiia Gil. Tete Gull Lois Segian. 


Adres, AS Wet Eighivy-<wcend St. Mew York City. 


<== — 


NORV AL 2 WELSH, Mining Engine<r. 
Shectafty The szommation. ofeinrelila. and dary eboyp- 
Tretth el er, ellvor, copper, end lad) Pll Ppooperties 
Kirecriieted Lhe Depuliiia Maegicn aru] the Seoithe est 
ferme on request. 
San Antonin Chob, 
jan Antonio, Teme 


The Engineer’ Clab, 
Pad gy "mie York. fW. ¥. 


JOHM M. FARLEY’, 
Consuiting Engineer, Me Am. Soe, Cc. E- 
Waters Works, Seweruge, onl Sewugo Cnaperanl 
Eaaminations ani Reports \ 
1 Madison Ave., NEW TORK 


H. 8. GOODRICIL Coneulting Geplogmt, Sjrectatty s OL, 
fing and Ceal, Elxiger }eari" Experience BS Bro logst. 
Ven Fens in eeterminatian af ofl per yWisithons hr merit ot, 
Mexico, aid the United States, and practical matage- 
ment of drilling. déevedeertent, erat oe) perms. 1 
Canoe, Tita, ond Oklahoma, Auldress: Of Chester 
Stree, Aan, Wie. 








PATENTS ANO TRADE-MANKS 


ALEXANDER & DC) WELL, Attorneys at Law, $15 F 

St MM, W.. Washingtan, GC. (hitoblisher (aay), innake 
Patent Costes « Soecially: Procure Patents and Trde- 
VWiirks: Bender Exgert (minions on FPotentanility of 
iiventione ond Validity ood Iniringement of Patents; 
Pructiceg im all Asdernk courte. Will eood Bool T" al 
infurroatbon on request 
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EUROPE Mies Wee vwAlliited esperience 
Poteign ‘Travel, chaperones ying 
Lidice sberoetal Verv Kheledi Hetereices. Adirens 


ASS WELDON 











Morag HU Hote! ie Chebon 
New York _ Atlantis City 
FUR SALE 
FOR SALE -160 Acres ow Howe Island, St, Lewrente 


Beawiilul locotion:: eal ver looters 
fine beach, ete fishiitee eral funding: lowly: ailing 
sites for Sooper homers: dente miki trom has IERIE, 
1 V. Per particulars address E. L. HESSENMUELLER, 
hes W. 20th Street, Cleveland, Olde 
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FOR RENT—From June 15 to September 15, 
1909, Beautiful Home in Bay Ridge, Brooklyn, 
Overlooking the Harbor. 10 feel elevation. 
AdiacenttoCrescentCountry Club, Fine 
Transportation Facilities, Write F. V. 
Simpeon, 246 23d Street, Grookivn. N.Y, 








FP. P. GRIFFIN, Lock Haven, Penna. 
Specialty 1 

HARDWOOD LUMBER 

Corinnd Lota Only Correspondence Solicited 
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; We 


«FAMOUS 
STATESMAN 


is quated at follows m Collier's Weekly 

"| have, after many years of amoking, a 
highly cultivated taste in tobacco, and | 
have discovered this two-cont amoke 
which moat admirably adjusts itself be- 
tween the refinement of my taste and the 
limitations of ory income." 


Santa Gloria 


the most popular cigar we have produced 
during our 49 years of business, will prove 
yust the thing ior you i you wanl a real 
amoke ata moderate poce, The filler is 
guaranteed pure Havena—clear, clean 
stock—trolled by experta—panetela shape 
~~ 42 inches long. 

You will appreciate the real Havans 
in the Santa Glona—a quickly rolled 
cigar—nrot expensvely fmehed, yet not a 
rough aoe. The Santa Glora m not as 
preity as some cigars, but for a smoke 
with the genume Havana bouquet to i, 
you can't approach itanywhere in price. 

Santa (GGlorias are made only in the 
Jenkinson factory—one of the cleanest in 
the country, Located opposite Union 
Siation, Pitsburg, Open to mspechon 
at all umes. 

A tial box of 50 Santa Glories will convince 
you that these cas be on finer of betiet stoke bor 
the money. Aut pour deniers of direct from tine 
Jenkinaon Factory, 

Faelowe « dollar bill end your addres im an 

anveloge, mail ito wi, we will promptly abip 


Express prepaid, Box of 50 for 3! 


i for ay reson, Fou con't Like them after 
eT i few, retin the romaine, express 
oollect, and we will rehom your money. 


R. & W. Jenkinson Co. 
Liberty Street, PITTSBURG, PA. 
40th Yeor-600 Employees. 


Your courtesy in mentioning the Magazine when writing will be appreciated 






TREES FOR FORESTRY 
PLANTING 


Catgipa Spectoss, (lack Locust, European 
Larch, Sugar ot Hard Maple. American Boeck, 
Wilts Birk, Mail Oak, American Linden, Whine 
Bim, American Sweet Cheatont, Hack Walrut; 
fisp SGEDS af shove varieties, 


EVERGREENS 


White Pine, Sertch Phe, Pondersea Mbhre, 
Jack Pine, Austrian .Pitie, Wirite, Nuareay, 
Gnuglas, and Bed Serece, §5,4 to S104 per 
[tee Vee fled tarry oa lafee zaeorinrentl if 
EVERORERN Tree Seols Goll) note ond 
foreign. 


MANY MILLIONS TO OFFER 


We vntke & specialty of owing EY ER- 
DHHRENS and DRCIIUOUS tree pietedllinges it 
POTN (units bor reliprmatanon perpen. 
Oar listinchodes all valinihie nitive apecied, at 
lowert posable pices, Lor nee Catalog dfe- 
enibia dach Watiety and gives nich valuable 
Le rPallian ibent core and culiuce 

AT dicots for Cotahne menthonimg tile 
Magee: will pecelve frees of choater a book bet 
enttiiel “Coinipe tiroeweae for Profil," by 


Hill 
D,. HILL 
EVERGREEN SPECIALIET 
BOX 900 CUNDEE, (LL. 


Pl 8 Three baie been farrdtke forcerer lel! @ 
ceniury 














Bonds for General 
Investment 


NVESTORS and banks will find of 
| permanent value our recently pub- 
* ished List of 300 Standard Bonds, 
with Wields and Record of States in 
which each is a Legal [ovestment for 


Trust Funds. 


tis the third of our studies published 
for and distributed without charge to 
individual investors and banks. The 
two previous publications were the 
Short Term RK. BR. and Industrial Note 
Card and the List of Equipment Bonds 
Outstanding. 


Any of thease will be sent on request, 


Swartwoul & Appenzellar 
BANKERS 
44 Pine Street New York 


li Folkd in a Setand — |i Opens |esinnily 


MANSUPACTURED AST? PATENTED FY 


FOLLMER, CLOGG & CO. 


Pactimy ac Syce Mera, 











225 BROADWAY, NEW YORK CITY 
1340 HAYES STREET, 54N FRANCISCO 


103) CHESTNUT STREET, PHILADELFHIA 


LAAT, Pa 














CONGRESSIONAL INFORMATION BUREAU 


RESEARCH IN ALL LINES 


DLUSIAESS INTERESTS REPRESENTED AT WASHINGTON 


For eleven years we have been preparing for cllents in this country ond abroad 
nuthentic information on important sublects—lepal, ‘statistical, historical, We 
furnish advices upon malters pending in Congress, the Courts, and the Departments 


and transact any business at Washington, 


We are equipped to render promptly 


any service desired. @ When vou need any information of service, advise with us 


phat it. 


CONGHRESSION AL INFORMATION BUREAU, 


CLAGOR NN. BrNwertT, MANAGIOR. 


Bost Reine, WasnindTrox, Dc. 
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A Rare Collection of Photographs 


VERY art lover-should own a set of “ Wormen of all 
Nations. This magnificent de luxe work contains 

hundreds of reproductions of rare and tnusual photo- 
graphs, taken in every part of the work. Every type af 
woman isdescribed and pictured—irom the savage Samoan 
Timiden to the New York soctety belle, The two volumes— 
handsamely printed on the finest enameled paper—are a 
picture gallery of the world's women. 

Thia is the only work of ite kind in the history of literature. 
It is the work of famous:scientists and anthropologists— 
ani it describes woman in the lheht of histery, science, 
religion, and social relations. 


Women of Ail Nations 


CONTRIBUTORS: 


Profi. Otis T. Wino, af the Soiithsernian Institufiot : Mr WW, Stent, Mr. Archibald Cokjpuhoun : 
ir. Thea. Cenk (Gerrmbern, Herlin Musi ol Volkherkundor: Me. Shelford; tato of 
Scrwik Mueoum: Mine AL Wieemer, Pr, W Creal, BH. A... aril other 








A Feast of Entertainment and J/nstruction, including 
The Origin of Women, ith the sebertiifie theories of hee Interesting Clothing Pecullarities im raking the wearer 









Hviubutien trem the sesless age: Peteiatitidl bi the eves of the appetite ser, 
The wattotis tere of Women's Beauty ee pudgrd br the |) Felkdusee and Legends of Womeankind, «ith stories of 
ditidande of vurkous Paces, sErmTTES rutile Delia fe Cocaine Ww hlwe, Spitaiera, 
Curioos Forma of Courtship, sirname erngeyement cere Mig, Witrherett, etc 
crcusbie, kieelhye ce, re Pek, Ole Mee Light onWeman's Social Postion will conipirl= « 
Caitventionalitices of Modesty (he werl) over, ahowing hina her whet it sovogeiebes umlerthe = + 
mous! couriers hes ol fercinidem. trichl eal Pare AD fie gipil ii WV aaterin cre iin lem - 


Special “On Approval” Offer 


iii, 


Somes ef Al Medan tein bew whhurmbes. Lene quarts are. four in haruieom einai 
feather tdnding, Among the iluwetritions 6 a. aare of plated in polars 


Se) | | REMAINDER WHEN YOU SEE THE BOOKS. | 
$2. 00 Down liertiied editin of thie mepert Work fins been 
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Alitted far Aumerican dlarikution. The prien of 
the wank le STE. but We bitcetuce if io fFaaiera iit the Aveelfoniel ee arreniee 


Afaparine we will send the (sn *elomes, EXPRESS PREPAID, FoR a2. — ar A Tire - : a 7 aes es 
SENT WITH YOUR ONDER, Keep the hooks for Hee deve, amd 1 “lil = sb eeil be Mammen to rl 
fri) theerdt sailefaciory, eoml Ore remaining Mic Tf met petlatctepy aa ips mdi, ho Pirie! if) iin 
we will choerloily refuel your Sh upon return of the books eolfaait ti EP sat Pi Hliheat a 
Lirier hivw . Wise [feet pe AL 





Cassell ce Company 
[TAHLIAHED |2e 


43-45 E, tith Street ~ oo» ew York ‘y => 
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In either case consult us! We can save you money and give you more 
satisfaction and pleasure ! 


THE INDESPENSABLE MOTOR BOAT DEVICES 


are recognized as ““The Greatest Advance in Motor Boat Construction"” 
yet placed upon the market. 


SOME OF OUR INDISPENSABLE MOTOR BOAT DE =v ice i} 


a er Ea Ss Capertee? | lye Anpl 
a gfe tne fing A 
~y —__ 2 ia : 


Pe ae” 


FALLS AFG, © Giens Falls, NYG USA. 


CANADA REPRESENTATIVES: Tritt CanapiAn Farrpanxs Co., Montreal, 
ot. John, Toronto, Winnipeg, Calgary, and Vancouver. 


















THE 
4% Certificates of Deposit 


$160, $500, and $1,000 


ne Tee 


Baltimore Trust & Guarantee Co. 


"All the plates “used in 

CfieNATIONAL 

GEOGRAPHIC 
MAGAZINE 


ie GILL phi 


140 Fifth. Avenue: New York 
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HIGGINS’ | 


The kind you are sure to we 
with continueus satisfaction 


MAURICE L. REEDER CO. 
JEWELERS 


22| NORTH CHARLES STREET 


Chas. M. Higgins & Co. 
Wanulaciurers 


HIAMONE (MPORTHES SILVERSMITHS mous ie «201 Ninth St., Brooklyn, N.Y. 
Your courtesy in mentioning the Magazine when writing will be appreciated 
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On the Mexican Highlands 


ar WILLIAM SEYMOUR EDWARDS 
_—==—— 


100 ILLUSTRATIONS 61.75, PosTPAip IN LINITED STATES 


A most interesting and intimate descriptive of that wo ndet country, 
the Treasure House of the World Old Mexico, its ancient customs and 
quaint people. 


q “Notsince we 
read the Travels 
af Edmundo de 
Armnicishave we 
enioyed a book 
ol the sane class 
ns thuch te this 
lt is about the 
heezt book of 
travel we have 
ren for twenly 
yours,’ 
~The Newel 


Lie) ill aera 


q A traveler's 
story which 12a 
model of direct- 
ness nd shite 
plicity in the 
telling.” 


g‘*A plotsant, 
infercating, and 
modestly wril- 
len oecount of 
travels inMick ico. 
Thére ought to 
be « sate for the 
book over here 


= The Larder Eng! 
Puidlishers” Cietelae 


qeA travel 
book of peculiar 
charm ond inter= 
eat tothe render. 

Full of valuo- 
able information 
and well illus- 
truted."* 

—The Terenas 


—T he New Fak Atul! end Emre 
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BY THE SAME AUTHOR 


In to the Yukon Through Scandinavia to Moscow 


limo, Cloth, $1.75, Postgenid Lime, Cloth, ustreted $1.75, Postgumuid 


Mr. Edwards hes « straightforward, Not to travel at éisure through that 
graceful sivle in writing, and in this is ee of Europe so full of romance and 
at bis best, telling. of the wonderiul te gen with such a delightiul writer 
Valley of the Yukon in a way most as Mr. Edwards is an opportunity lost 
pleasing. indeed. 


OO 


SPECIAL OFFER! 


With the knowledge that the readers of the National Geographic 
Magazine are much interested in hooks of travel, we make a spectal 
price for the three splendid volumes of 35.00), express prepaid. 


JENNINGS & GRAHAM, Publishers, Cincinnati, Ohio 


Your courtesy in mentioning the Mapguxine when writing will be appreciated 


UNION-CASTLE. LINE 


Royal Mail Service to South and East Africa 


London and Southampton 
CAPE COLONY 
NATAL 
DELAGOA BAY 
BEIRA, and MAURITIUS 


MADEIRA 
LAS PALMAS 
TENERIF FE 
ST. HELENA 
ASCENSION, and 
LOBITO BAY 





Weekly Service. Return Tickets Issued 





For Full Particulars Apply to the Managers 
DONALD CURRIE & COMPANY 
LONDON AND SOUTHAMPTON 
Or te the Costpany « Agencies al 


8 Bridge Street and 281 Fifth Avenue, New York, N. Y. 


Your courtesy in mentioning the Magazine when writting. will be sppreciated 
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No Encyclopaedia is Complete in Its Geographical References 


This Fault is lmmediately Remedied by the Addition of 
__LIPPINCOTT’S | 
NEW GAZETTEER 


A Geographical Dichoanary of the World 
CONTAINING [ozgres.ie ates tenn nsees 
COMPILED from the mned recent retorme fram all courtrica 
AN INVALUABLE WORK fier tree ive and public. 
A NECESSITY lar shedls aad colepee, 


Edited by ANGELO HEILPRIN and LOUIS HEILPRIN. ot 
Ousrto, Sheep, $4.00 net; Half Morocco, $12.50 net. Patent Index, 0c. extra. 


Send fer 
Wa pres 

af ee figetry = 

(ele pies pial at iciert_ eipcular, 


Over 2000 pages. 


IIPPINCOTT’S TRAVEL BOOKS OF TIMELY INTEREST 





A British Officer in the Balkans 


By MAJOR PERCY HENDERSON 
Latif ibis Bid i At 
An tthonsely interesting cocoon? of a beqeetiny ‘Weta 
fiuosxch Oaimatia, Montoneera, andl Torley tt 
Astin, Magyarund, Goonia, and Hereecevine 
Piftw Datstritions and ao omop Gotha. Chott, gilt 
tip, BLM net. 


Among the Wild Tribes of the 
Afghan Frontiers 
By T. L. PESSELL, M. D., Se, 


A roconol eaten tears’ good work ley an otticar— 
a medial mimikenars int cheree of « medical 
atyiioe «ab Pe, on the tierthweat froniier of 
[ridin 

Forty Ulustratiinsa and te. taps. 
chiki, elt top, 20 met. 
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Mountaineering in the Land of the 
Midnight Sun 
Hy Mr. AUBREY LE BLOND 


WU severity —one (huatratons Trom-phetewnpiis by 
the athe, anda mep: Octiove, 34 pages. Cloth, 
rhlt top,- Sait met. 


People of the Polar North 
ty KNUD RASMUSSEN 


Cemrpilel froert tite Chena eriginols and ejited by 
i. Merrit. 

Favht Wustrations in cole and one Homelred im black 
and while and 2 map. Late@ octiowo, 258 pores 
Qinth, 6.00 nw 


Below the Cataracts 
By WALTER TYNDALE 


Whh, alcty plates im coler, teprodiced fram water 
ewlor drawings bv the auihir in one uth eT. 
fetve, Cladh, elt tie, EI ret. A lien teil 
edition on hare-timle paper, with the Wiastrutionn 
rridueided. eteeriel bri Till vellum, 315.00 nes. 


Behind the Veil in Persia and 
Turkish Arabia 
fy M. E HUME-GRIFFITH 


in aocounl of that janer [ile of the Eootet wilt @ 
friveler, Heawever Keert-sighied arid brtelligent, 
ecelda gains more than 2 peeing eee. 


Thirty-seven Mlustratiqgns and a map. 2) pages 
Cctarn, Ctoth, with gilt ELS) nai 


Portugal in 1908 
Ty ERNEST OLOMEADOW 


This book makes tlyvely roudiig ete) ie on petoedate 
repect=.on Poriuguese cifture— political, iniele<c- 
tual, Social, artistic. df) Telligonuse. 


Atlan fatl-pege plates. Bera! octavo, 
Cisthh, elt ten, SD at. 


Persia: the Awakening East 
fiy W. P. CRESSON, F.R.G. S. 


1 A book of the boar — Mntem Meretd 


Forty-seven Uhuetriions dpe phceerapha, Orctavn, 
at jages Cloth. with gilt, Sie met 


In the Strange South Seas 
Hy BEATRICE GHIMSHAW 
With So ostentione in art pojet, pricipalls from 


the aullieea plotoegraphiu Chtuen. cChoth, gilt 
te, $220 met. 


The Land in the Mountains 
py W. A. BAILLIE-GROHMAMN 


Delttg an account! of the present acl past of Tye. its 
people and tts comics. 

Cored fromtiaqmece and MS ifat rather. 
Cuinve, Choth, gil tp, Bh ise 


The Egyptian Sudan; Its History 
and its Monuments 
Noarty 400 iDietrationg. A full bibtography, Ten 


volumes. Koval eciave. Choth, gilt top, 20.9 
nel por eet, 


i) poges, 


*y ar erg he., 





Publishers J. B. LIPPINCOTT COMPANY Philadelphia 


Your courtesy in mentioning the Magazine when writing will be appreciated 


| THE TRUTH aE THE 





HE. atithor, a well known 


electrical engineer, writes 


=F| with the authonty of an inti- 
mate acquaintance with Pan- 
ama and the progress ol the 
Canal. Besides a full account 
of the actual excavation work, 
written in a popular as well as 
accurate manner, the chiel 
towns are descnbedl, the sani- 
tary work, > activities of the 
| FIM. C..A., and social side 
al file in fone. The illus- 
trations are from photog raphe 
taken especially for this work, 


and with the map, make this 





a most complete and enter 






taining account of the 








let has as it really 15, 


The Chicago Tribune, 


which speaks with authority Cah Bro. Wak t¥0 


Virstrations from pAg- 





an canal matters, says: 






fograpi, and fail. 
Page ming af core, 


51.00 





“The book 1s the reflection of an ‘alert 









mind rapidly taking in what it saw with the 





absorp on of a trained! understanding, and it not 


only lurmehes excellent reading matenal, but it also 





will serve as a guide for tounsts in those parts.” 





FOR SALE BY 


The Waener & Hanson Company 


DEFARTMENT A 






170 S. Clinton St. 
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| INTERNATIONAL SLEEPING CAR CO. 


Headguarters far Travel-de- Luxe 









General Railway and Steamship Agents 












Cor. Fifth Avenue and 30th Street, New York 





Individual Trips Ar- Represent all Trans-Atlan- Around the World 


ranged to All tic, Trans-Pacific, and Far Tickets 
Countries Eastern Steamship Lines. 


Crum to the Wiest [redie. 






Rundreise Tickets Reducing All European Railways and the Madéterraneun, Mor- 

Cost of Travel about 355 the leading hotels of the way, ane Marth Cape 
Reservation of Carefully world. Kalimetmc Tickets for 

Selecied Staterooms oo Special agency for Canadian Travel in Spain 





TromsAilanbe Sinemet. 







PB te en: Nee eee es fs i 

The know ling vovege: alende : : Bens Ral sil Tein special berisaahes Familees = 
to thinfeatareak his tripmonths = STTIETICAT! office of “Trars- — smill patties through Englund. 
in odihence. Siberian Railway. Sectland ent Continental Exrope 








Advise us what trip you have in contemplation, and we wll 
cheerfully impart all the necessary information, 
saving you time, trouble, and money. 
























The Nation savs JONHNSON'S 
FOUR CENTURIES OF THE 
PANAMA CANAL is “the most 


thorough and comprehensive 


GOOD ROADS 
@) We want to know exactly how 
many readers of The National 
Geographic Magazine have 
a lively interest in Automobiles 
and Good Roads. 
Will you take a moment and mail | 
this to us please. 


book on the subject 

especially interesting because it 
opens to View the long perspect- | 
| ive of the great enterprise ... . 


fuller detail than any other single 
National Geegraphic Magazine 
Mishington, 0. C. 
| am interested in Automobiles and 
Good Roads. 


work.”’ 


With th dhaztreations ane hooked mage 


Nene 


jf Meet ice Amerada gt a ha pd eo 


$3.00 net; by mail, 







me HENRY HOLT & COS Vous 


Your courtesy in mentioning the Magazine when writing will be appreciated 


@ All of the pictures illustrating the article 
"Hunting the Great Brown Bear of Alaska," 
in this number of the National Geographic 
Magazine, pages 315-333, were made witha 


regularly equipped ($20) 3A Folding Pocket 


KODAK 


and the negatives were developed in camp 


with a Kodak Developing Tank. 





Kodak means photography with the 
bother left out 


EASTMAN KODAK CO. 
ROCHESTER, N. Y. 


CATALOGUES FREE AT 
DEALERS Of Bi MAIL 


Your courtesy in mentioning the Magazine when writing will be appreciated 


[—— FOR THE TRAVELER (__ 


The Vulcan Handy 
Alcohol Cup 


MADE ENTIRELY OF ALUMINUM 
A STOVE AND DRINKING CUP 
EASY TO OPERATE 








Fill cap sth liquid to be heated, then place to tea 
AN LATOR Shaya apoiitule of aicohed it emicet ad Pp tet wll & OER EE) OL 


MADE IN TWO SIZES | 
Capacity of Small Size, No. 1, 4 oz. Large Size, ho. 2, 3 ox. 


Will heat shaving water: hot water for the dyspeplic; medicines may be heated, 
foods warmed; broths prepared 


Can be Carried in a Grip~Only Weighs 2 o«. 
WRITE US FOR NAME OF THE NEAREST DEALER OR ORDER OF US DIRECT 


No. 1 Cup, 50 Cents No. 2 Cup, 75 Cents 
Postage Prepaid Anywhere in U.S. 


W. M. CRANE COMPANY, 16-18-20 W. 32d Street, New York 


AND has been ge sirown open, in large tracts, for pur- 
Li chase and set- % < tlement. Populations are increasing very 
faust, and business ™. @ opportunities are necessarily growing in 
like manner, ™ 


Take advantaze of the low Homeseeker’s fares, offered on the first and 
third Tuesdays of each month, and visit this field of Dusiness activity. 
For-turther information in the matter, address 


JOHN SEBASTIAN 


Passenger Traffic Manager, Frisco Lines, ST. LOWS, MO. 


p FRISCO 
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Looks cool, docin't #2? Neat, fresh 
and inviting. blow different from the 
uncomfortable, old-lashioned, hol, 
close-hthing underwear. 


Harris’ 
Fabrik Underwear 


; Wears and Washes Like Fine Linen 


Mace of the finest, lightest, soft and eatitary 
matenals, of unowial abaorbent quality, No 
biocleng:: ot lag litres mre - it carculates 
heely between garment and body, ceat 
a grateful sense of cooltess and comfort a 
through the hratiect-weed her, 

(Coat Shirts with sheet sleevesor oo aleewn 
if all, Koee Length Dewtwor, t 


At all the better shores 
80 cents to $200 5 garment 


MUU Atk, Makers Maltiore, Mae 


CT 


Harris’ 
Fabrik Underwear 


ia sold by all the better class of 
retail stores. It is as far superior 
to other makes of woven fabne 
or “athlete” underwear, as to 
she old-fashioned knitted kinds, 
Wears and washes like fine linen. 
Shaped so it fits snugly, yet scarcely 
touches you. Sclf-ventilating and absorb- 
ent, it keeps the pores normal and the 


skin dry. 


The Manis cloascodl! web inentad aihletle 

mmo suit. will greatly odd to our phyucal 

comket. Wrellomade, perieet- fitting, iivegienac. 
Ri oa and 31.30 m wall 


Ls mh OO, Makers, Mebiioerye, 


ENQUVEQUCANOOVEOUAVBGHUAAUANQANEGA9000 9000400808 EUE400090800990 0080 VEAADESOAUNAUEROOUONIEENES 








ST 


PUTT 
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| "I Urge Upon All Catholics 


dhe vee of che 







MAPS 


Manual of 
TE. have post made a verte of Manu: 0 

four inaps for various New 

York State Commissions. As ex- 
sinples of high-prade map making, 
they are prime itt every respect. 


All whe live in odd the feulng of 












hock. bein dhn Chri) (Cath. 
alic Prayer Hook, embeacing 
every picts, tte, tual, gun- 
cept. Gah, bree, etal pois, 
ai wall os the Epinles onc | 
Carupels Lrinsod ball book. | 
elheis oo will be eee fit ee | 
diet) etatisatett Prior, 


any work involving the wee of mags 
should bose no tone in acqeainting 


themacives with our resourees and 


fucilities for making: mapa for all 


PUrpnes, Species Ot Tecjpuiest. 
Fine engraving. printmy, and color 


work, 
THE 
MATITHEWS-SORTHRUP 
WORKS 


BUFFALO, W.Y 


— 
ooo 





NEw You phos ron Crrevectaxt . 
Adams _.£__— 
TT uh: titi ata 





il no veer. $2.25 









A. HOEN & CO. 
LITHOGRAPHERS. ENGRAVERS. AND PRINTERS 


EsTASLISWED 1835 


Hite BUILEINSS, BELT RE Bt 


are : ver . oF : . RATIONS 
PIONEERS 1h ADVANCED METHODS FOR THE REPRODUCTION OF ALL KINDS OF SCIENTIFIC [LLUST 
THE BEST FAC-SiM (LE REPROBUCTIONS IN CoE Se: SOc eee 
Hiatt GHABE GEGLOGIC AND FOONOMIC | | | 
WE HAVE MANT STATE WAFS OM STONE AVAILANLE FOR SCIENTIFIC CS COMMERCIAL USE 
COMO eCE lewreo 


| Your courtesy in mentioning the Magazine when writing will be appreciated 


_- ae 
=i 
=— a i -r ™ 
Model Forty-four, 34 tH, P., §2 258, 


bhaie Wheel, #0 lifisicd Tide, Erect, abd Teele, 24 Magioen, Pi 





Quality in the Rambler 


ee quality of refinement tn workmanship and material 
‘hich dominates every detail of the new Kambler ts most 
apeatal when it 1s: compared, part for part, with cars cost- 
Inge hundreds and thousands of doll: Abs MMOTe. 
The perfection of every detal in the making of this automo- 
bile can be attributed to that infinite care and pride in his work 
which every Rambler mechanic brings to his individual task. 
The selection, indifferent to cost, of the materials used and 
the finished skill applied to fashioning each part stamps the 
Rambler as.a car of character, 
The RamblerSpare Wheel, Offset Crank-Shaft,and other exelu- 
sive Rambler features are but evidences of our constant effort | 
to provide tor the comfort andsatisfactionot Rambler owners. 













May we send you the new Rambler catalog of a [ree copy al 
the Hambler Magazine, a monthly publicattem for owners } 
Rambler auitemeabiles, $1,150 te $2,500 


pf homas B. Jeffery & C ompany 


Main (fee and Factory, Kenosha, Wisennsin 
Werpeiher sod Daaprpbusjpey of peeries 


Chitag: Mileauice Revinn Cleveland «Sew Tork 
Ran Frentisce. ep eesewinciers iin oll 
AbMIRE CaiPai 


PHE ‘GAR OF STEADY SERVICE 
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JUDD & DETWEI 


PRINTERS 
of BOOKS, CATALOGS 
Etc. €@ A SPECIALTY of 
BRIEFS and RECORDS 


420-422 Eleventh St. N. W. 
WASHINGTON, D.C. 


OUT-OF-TOWN WORK SOLICITED 


Send for FREE Catalogue, “Dog Culture,” which contains practical 
ehapters on the feeding, kenneling, and general manage 
ment of dogs; also chaptera on cats 


(AM) LTD. 


Newurk, N. J. St. Louls, Ma. 
San Francisco, Gal. Cleveland, Ohio. 
Boston, Mass. Montreal, Can. 





THE 
WASHINGTON LOAN AND T RUST COMPANY 
WASHINGTON, D. C. 


@HARTERED BY CONGRESS OF U.S. AND UNDER THE SUPERVISION 
OF THE COMPTROLLER OF THE CURRENCY 
FIDUCIARY CAPACITIES 





WOODWARD & LOTHROP 


| Importers and Retailers | 
} | 
| | 
|| INVITE ATTENTION TO THEIR SELECTIONS AND IMPORTATIONS IN | 
i] DESIRABLE MERCHANDISE, COMPRISING IN PART 


Paris and London Aiillinery, Silks, Volvets, High-class Dress Gooda, 

| Ready-to-Wear Quter and Under Garments for Men, Women, Girls, and 

| Boys, Hand-made Paria Lingerie, Brida) Trousseaux, Corsets, Infants’ 
QOutfittings, Hosiery, Laces, Ribbons, “Handkerchiefs, Embroiderics, 
Linens, Upholstery Goods, Books, Stationery, Cand Engraving; also 
Paris, Vienna, and Berlin Novelties in Leatherjand Fancy Goods; Ster 
ling Silver Articles, Lamps, Clocks, Bronzes, Cut Glass, China, etc., for 
Wedding, Birthday, and Anniversary Gift. 





lOrH, lita, F, AND G Srreets N, W. 
WASHINGTON, D. C. 





FHSS OF JOD & DETWEILER INC, WASHINGTON, D. 





